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GENERAL TERMS AND CONDITIONS
(March 2022)

Article 1
GENERAL

1.1 CROATIAN REGISTER OF SHIPPING (hereinafter: the Register)
shall at all times remain an independent contractor and neither the Register nor
any of its officers, surveyors, auditors, inspectors, agents, appointers, officers or
managers shall act as an employee, servant or agent of any other party in the
performance of the Services rendered by the Register.

1.2 The Register acts as a service provider. The Services provided by the
Register cannot be construed as a commitment by the Register to achieve any
result or as a warranty.

1.3 The provision of Services is subject to these General Terms and
Conditions. No other terms and conditions shall apply, either expressly or by
implication, unless expressly agreed in writing between the Parties.

14 These General Terms and Conditions shall be incorporated into, or
referred to in any Contract and shall prevail over and exclude any other terms and
conditions that the Client may wish to impose.

Any amendments to and/or deviations from these General Terms and
Conditions, as well as any additional terms and conditions of the Client, shall be
binding or valid only if set forth in writing and duly signed by the authorised
representatives of both Parties.

1.5 The invalidity of one or more provisions of these General Terms and
Conditions shall not affect the remaining provisions.

1.6 The Client acknowledges that the latest version of these General terms
and Conditions and the latest version of applicable Rules apply to the Services
provided by the Register.

1.7 Definitions in these General Terms and Conditions take precedence
over other definitions that may appear in other documents issued by the Register.

1.8 The Client should at all times be aware of the provisions of these
General Terms and Conditions, as they may be further amended, with their latest
up to date version available on the web site of the Register.

Article 2
DEFINITIONS

2.1 Certificate means either a class certificate or statutory certificate,
statement, attestation, statement of compliance, and a report following the
Services provided by the Register.

2.2 Certification means the activity of certification in application of
international and national standards and international industry practice provided
by the Register.

Certification is an appraisement given by the Register to the Client and
cannot be construed as an implied or express warranty of safety, fitness for
purpose, seaworthiness of the vessel or its value for sale, insurance or chartering.

The purpose of Certification is to provide classification and statutory
services and assistance to the maritime industry, Flag State Administrations, and
regulatory authorities relating to maritime safety and pollution prevention.

2.3 Classification includes all activities and Services provided by the
Register in accordance with the Rules. Classification may or may not be
accompanied by the issuance of a Certificate of class with reference to the Rules.

Certificate of class is valid only if issued by the Register.

However, Certificate of class should not be construed as a guarantee of
the safety, fitness for purpose or seaworthiness of the vessel. It is merely an
attestation that the vessel complies with the Rules developed and published by the
Register.

In addition, the Register is not a guarantee of the safety of life or
property at sea or the seaworthiness of a vessel because, although the
classification of a vessel is based on the assumption that the vessel will be
properly loaded, operated, and maintained by competent and qualified personnel,
the Register has no control over how a vessel is operated and maintained between
the periodic surveys it conducts.

24 Statutory certification means certification made by the Register on
behalf of the Flag State Administrations when and to the extent that the Register
has been authorised to do so by the respective Flag State.

Statutory certification and services include the assessment of vessels
registered by the Flag State and/or ship management companies to determine
whether such ships/companies comply with the applicable requirements of
international conventions, codes and national legislation, and the issuance of, or
assistance in the issuance of, the appropriate certificates and documents.

Statutory certification includes, but is not limited to, certification,
survey, and issuance of statutory certificates on behalf of the Flag State.

In cases where the Register acts on behalf of Flag State
Administrations, the Register shall follow guidance issued by IMO (Resolutions,
Circulars, etc.) or by IACS through Unified Interpretations (UI), unless otherwise
directed by the Flag State.

2.5 Client means the shipowner, company, shipyard and/or party
requesting Services or taking ownership of a classed vessel. In cases where
shipowners have authorized another party to operate the vessel on their behalf,
that party shall be considered as the company.

In addition to the above the Client means the person and/or entity that
has requested Services from the Register and that has entered into a Contract or
an agreement for Services with the Register.

2.6 Parties means the Register and Client together.
2.7 Party means the Register or the Client.
2.8 Contract means the contract in the form of a written agreement

between the Client and the Register requesting Services, including these General
Terms and Conditions and the Rules.

The provisions related to the Contract in these General Terms and
Conditions shall apply even if there is no written agreement between the Client
and the Register.

The Client may request the Register in writing to make a change to the
contracted Services. However, the Register shall not be obligated to accept or
execute any such change until a written agreement has been signed with the Client
regarding the compensation and the possible impact of the change on the schedule
as an addendum to the originally contracted Services.

2.9 Services shall mean the services specified in 2.2. 2.3 and 2.4, but also
other services related to certification, classification and statutory certification,
such as, but not limited to: ISM Code certification, ISPS Code, MLC 2006
certification, fuel oil consumption reporting, IHM certification, approval of
manufacturers and service providers, certification of materials and products,
training activities, conformity assessment, and any other relevant activities such
as third party inspections, testing, shore and shipboard trials.

The Services provided by the Register are performed on a random basis
and in no case include a full inspection of all items.

The Register shall provide the Services in accordance with related
Contract(s), the provisions of these General Terms and Conditions, Rules, the
international and national standards, the international conventions, the EU
Regulations, the Flag State requirements and the industry practices applicable to
the particular Service and always assuming that the Client is aware of these
standards and the industry practices.

When providing Services, the Register does not guarantee the accuracy
of the information or advice provided.

In providing Services, the Register does not assess compliance with
standards other than the Rules, international and national standards, international
conventions, EU regulations, Flag State requirements and industry practice, to the
extent agreed in writing or specified in the Contract.

2.10 The Register means the Croatian Register of Shipping, an entity
organized and existing under Croatian law, which, according to the Law on the
Croatian Register of Shipping (Official Gazette No. 1996/81, 2013/76 and
2020/62) and the Charter of the Register, is an independent, not-for-profit, but
public welfare oriented, public foundation that performs tasks:

- classification of sea-going ships,

- statutory certification of sea-going ships on behalf of the Flag

State Administrations,

- classification of inland navigation vessels,

- statutory certification of inland navigation vessels,

- statutory certification of recreational crafts,

- certification of materials and products,

- conformity assessment of recreational crafts,

- conformity assessment of marine equipment,

- conformity assessment of pressure vessels,

- certification/registration of quality management systems.
2.11 Vessel means a ship, vessel, unit or offshore structure of any kind,
whether or not connected to the shore or sea/river bed, located at sea or in inland
waters and intended for transportation or special operations on the water, as
decided by the Register.

2.12 Rules means the Rules for the classification, guidelines, instructions, or
other documented evidence of the Register related to the Services provided.

The competent interpretation of the requirements specified in the Rules
or other regulations published by the Register shall be the exclusive responsibility
of the Register's Head Office, notwithstanding any possible different
interpretations by other parties.

In cases where the Rules do not contain detailed requirements, the
specific approval by the Register shall be based on the principles of the Rules and
shall ensure a safety standard equivalent to that of the Rules.

Article 3
RESPONSIBILITIES

3.1 It is the Client's responsibility to ensure that all surveys required for
vessel’s class maintenance are conducted in a timely manner and in accordance
with the Rules.
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3.2 The Register may suspend or withdraw the vessel's existing Certificate
of class in the event of serious deficiencies and replace it with a new Certificate
of class with a shortened period of validity during which the deficiencies are to
be rectified.

In addition, the Register shall suspend or withdraw a vessel’s Certificate
of class if the deficiencies are of such a magnitude as to endanger the class of the
vessel, its safety and integrity, the safety of the crew, passengers, or the marine
environment, and shall require that the vessel is to be inspected at the first port of
call where the necessary repairs are to be carried out.

33 The Client should inform the Register:

(i) in the event of a change in the intended use of a vessel, a
conversion and alteration of the hull, machinery installations and
other equipment affecting the Class of the vessel assigned by the
Register. Conversions and alterations must be made under the
supervision of the Register and must comply with the
requirements of the Rules and/or additional requirements of the
Register,

(ii) in cases where the vessel has been damaged to such an extent
that the Class of the vessel is likely to be affected and the safety
and integrity of the vessel is likely to be compromised. In such
cases, the vessel must be surveyed at the first port of call or as
further directed by the Register. The survey shall be to the extent
deemed necessary by the Register, by taking into account the
extent of the damage.

(iii) in cases where class-related deficiencies and/or defects are
found as a result of a Flag State inspection or Port State Control.
Should the Client fail to notify the Register of the detention of
the vessel by Port State Authorities due to class related
deficiencies, the Register reserves the right to suspend or
withdraw the Certificate of class.

34 The Register shall have full control over Certificates issued and may
suspend or withdraw a Certificate at any time in its sole discretion if the Client
fails to comply with the following requirements set forth in the Rules for the
Classification of Ships, Part 1 - General Requirements, Chapter 1 - General
Information, as applicable:

i) para. 5.3 - Maintenance of the validity of Certificate of Class,

(ii)  para. 5.4 - Period of Validity,

(iii)  para. 5.5 - Extension of the Period of Validity,

(iv)  para. 5.6 - Suspension and Reinstatement of Class in the Case of

Overdue Surveys, and
(v)  para. 5.7 - Withdrawal of Class.

3.5 The Register may suspend or withdraw a Certificate at any time in its
sole discretion if the Client fails to comply with the following requirements set
forth in the Rules for the Classification of Inland Navigation Vessels, Part I -
Classification and Surveys, Chapter I - Principles of Classification, as applicable:

i) para. 2.8 - Maintenance of the Validity of the Certificate of

Class,

(ii)  para. 2.9 - Extension of validity of the Certificate of Class,

and following requirements set forth in the Rules for the Classification
of Inland Navigation Vessels, Part 1 - Classification and Surveys, Chapter II -
Classification, as applicable:

(iii)  para. 2.1 — Suspension of Class,

(iv)  para. 2.2 — Withdrawal of Class.

3.6 In addition to clauses 3.2, 3.4 and 3.5 of this Article, the Register
reserves the right to terminate the Services and related Contract in the event of a
breach of the provisions of these General Terms and Conditions.

3.7 If the Client fails to provide the Register with the required access or
information at the agreed times or fails to prepare for the Service in a timely
manner, the Register may suspend the provision of the Service until it receives
the Client's instructions for access and/or the required information.

The Register shall not be liable for the consequences of such
suspension, and the Client shall be responsible for the Register's additional fees
and other unnecessary costs and expenses incurred by the Register.

3.8 The Client is obliged to perform timely payments of the invoices for
provided Services. However, the Register may retain or withhold any Service or
Certificate to the Client in the case of outstanding payments, whether mutually
related or not, arising out of the entire business relationship with the Client.

Article 4
HEALTH, SAFETY AND ENVIRONMENT

4.1 Both the Register and the Client shall apply reasonable standards to
promote safety, health, and environmental protection and to provide a safe
working environment for their personnel.

4.2 The Client shall provide the Register with all access and information
necessary for the safe and efficient performance of the requested Services as
required by the Rules.

4.3 During the survey, personnel of the Register should have secure access
to all work that directly or indirectly affects the Service.

4.4 The Register has the right to refuse to conduct an activity or visit an
area or site if the Register in its sole discretion, believes that relevant risks are
unacceptable or are not adequately addressed, contained, or otherwise mitigated.

Such a decision shall suspend the obligations of both Parties under the Contract
without incurring any liability or penalty until the Parties agree on how to proceed.

Article 5
THIRD PARTIES AND SUBCONTRACTORS

5.1 Each specific Contract, including any Certificates issued, relates
specifically to the Client, and no rights, obligations, interests, claims, benefits or
Certificates issued shall extend to any third party without the prior written consent
of the Register.

5.2 The Client shall not be entitled to grant any right to use the Certificates
to any third party without the prior written consent of the Register.

5.3 The Client shall not without Register’s consent, cede, assign, transfer,
subcontract or deal in any manner with all or any of its rights or obligations under
any Service and related Contract.

5.4 With regard to third party rights to access information and Certificates
under confidentiality clause reference is to be made to Article 9.

Article 6
TAXES

6.1 Each Party shall be responsible for and shall bear all taxes, duties or
similar governmental charges levied or imposed on any activity of that Party.

6.2 Prices, fees, rates, or remuneration are exclusive of any form of sales
tax, value added tax, administrative fees and services tax and/or other similar
taxes, including any surcharges. If any such indirect tax is or becomes applicable
to the Services provided under the Contract, the Client shall be responsible for the
payment of such indirect taxes.

Article 7
PAYMENT OF INVOICES

7.1 The provision of Services by the Register, whether complete or not,
shall include payment of fees thirty (30) days after issuance of the invoice for the
portion of the Services performed.

7.2 In the event that the Client fails to meet the requirements for payment
in accordance with the instalments and terms of payment contained herein, the
Register reserves the right to charge the Client with the interest rate in accordance
with the applicable laws of the Republic of Croatia.

7.3 If the Client disputes an invoice or part of an invoice, the Client shall
notify Register thereof in writing without undue delay. If no notification is
received by the due date, Client shall be deemed to have accepted the invoice in
full. If only part of an invoice is disputed, the undisputed amount must be paid by
the due date.

Consequently, no disputes arising between the Register and the Client
shall interfere with prompt payment of invoices by the Client. Any rights of lien
or retention in favour of the Client or otherwise, are hereby excluded.

74 In the event of cancellation of all or part of the Services prior to their
final completion, the Client shall pay all costs incurred by the Register on pro-rata
basis for the portion of the Services provided to date. In such event, the Register
will not claim the Client for loss of profit or reduced income. All reasonable costs
directly attributable to the early termination and all amounts due to the Register
at that time shall become immediately due and payable.

7.5 In the event of termination of the Service and related Contract, the
Register shall be entitled to retain any payments, deposits or prepayments of fees
made by the Client prior to the date of termination up to the amount to which the
Register is entitled.

Article 8
TERMINATION

8.1 The Parties shall have the right to terminate the Services and the related
Contract(s) by written notice to the other Party, and without prejudice to Article
7, in the following cases:

(i) if the other Party commits a material breach of these General
Terms and Conditions and/or the Contract and fails to rectify
such breach in accordance with clause 8.4 of this Article,

(ii)  if the other Party becomes insolvent, is unable to pay its debts as
they become due, or becomes subject to bankruptcy
proceedings,  administration,  receivership,  dissolution,
liquidation, winding up or otherwise ceases to carry on its
business; or

(iii)  for convenience, after giving the other Party thirty (30) days'
prior written notice of termination.

8.2 The Classification issued for the relevant vessel and the Certificates
previously issued shall remain valid until the effective date of termination or, in
the event of such termination, immediately, subject to compliance with Article 3
and Article 7.
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8.3 If, in the reasonable opinion of the Register, the Client breaches or is
suspected of breaching Article 14 or Article 15, the Register shall have the right
to terminate the Service and related Contract with immediate effect.

8.4 Notwithstanding the provisions of clause 8.1 of this Article, the Party
intending to terminate Services for non-compliance or breach of the provisions of
these General Terms and Conditions shall notify the other Party of the non-
compliance or violation of the provisions of these General Terms and Conditions
and set a reasonable deadline of 15 (fifteen) days for the other Party to remedy the
breaches of the provisions of these General Terms and Conditions.

If the Party fails to remedy the breaches of the provisions of these
General Terms and Conditions within the aforementioned period, the other Party
shall have the right to terminate Services without further notice.

8.5 Termination of the Service and related Contract pursuant to the
provisions of these General Terms and Conditions shall not give either Party the
right to claim any additional compensation, indemnity or reimbursement from the
other Party as a result of such termination, but such termination shall not affect
any rights or remedies available to a Party at the time the termination becomes
effective or any obligations or liabilities incurred by a Party.

Article 9
CONFIDENTIALITY

9.1 The Parties agree to keep confidential all facts, data, information, etc.
related to the other Party's business that they have learned in the course of
providing Services. Such information and data shall not be disclosed by the Parties
to any third party and shall not be used or misused to the detriment of the other
Party.

9.2 The Register will keep confidential any data, plans or other technical
information received from the Client and will not disclose it to any third party
outside the Register, unless authorised by the Client. This obligation shall
continue to apply after termination of the Services. This obligation shall not apply
to any data, plans or other technical information that was in the possession of the
Register prior to being disclosed to the Register by or on behalf of the Client, or
that becomes publicly available through no fault of the Register, or is otherwise
provided to the Register by an independent source that is under no obligation of
confidentiality to the Register.

9.3 Certificates issued by the Register to the Client as a result of the
Services provided shall not be covered by the confidentiality Article.

Notwithstanding the foregoing, the Client shall be entitled to disclose
any data to its affiliates involved in the transactions related to the Services or the
Client's core activities.

94 Notwithstanding clause 9.1 and clause 9.2 of this Article, the Register
shall have the right to disclose the Confidential Information to the following
parties if required by regulations of:
1) authorised representatives of the Flag State Administration,
(ii) authorised audit teams (i.e., accreditation body or EC auditors),
(iii)  the International Association of Classification Societies (IACS),
(iv)  a court of competent jurisdiction, government agency, or other
relevant public authority, in accordance with applicable law,
court order, or other public regulation.

9.5 The Client acknowledges that the Register is required to provide access
to information to the EU Commission or any person acting on its behalf in
accordance with applicable EU requirements and that the Client shall give the EU
Commission with unrestricted access to the vessels for the purpose of inspection.

9.6 The obligations in this Article shall survive the conclusion of the
Service or the termination of related Contract and shall continue for as long as the
relevant information remains confidential.

Article 10
INTELLECTUAL PROPERTY

10.1 Each Party shall be the sole owner of all rights to its Intellectual
Property created before or after the effective date of these General Terms and
Conditions, whether or not associated with any Contract between the Parties.

10.2 The Intellectual Property developed by the Register for the provision of
the Services, including but not limited to drawings, calculations and reports, shall
remain the exclusive property of the Register.

Article 11
PROFESSIONAL ETHICS

11.1 Each of the Parties warrants that, with respect to the matters
contemplated herein, neither it nor its affiliates has made or will make, directly or
indirectly, any offer, payment, gift or authorization of money to any government
official or employee, political party, public official or candidate for the benefit or
advantage thereof.

11.2 In providing the Services, the Register shall strictly adhere to the
requirements of its Code of Ethics relating to business activities.

Article 12
FORCE MAJEURE

12.1 For the purposes of these General Terms and Conditions, the term
"Force Majeure" includes any event that directly or indirectly prevents the Parties
from fulfilling their obligations due to events beyond their control, such as:
strikes, wars, riots, piracy, civil commotion, malicious damage, pandemic,
compliance with laws or government orders, rules, regulations or directives,
sanctions and embargoes, accidents, defects of plants or machinery, seizures,
fires, floods, storms and the like.

12.2 If either Party is prevented or delayed from performing its obligations
by Force Majeure, such Party shall promptly notify the other Party in writing of
the circumstances of the Force Majeure and its influence and, after such
notification, shall not be liable for performance of any obligations prevented by
the influence of the Force Majeure during its duration. Upon termination of the
influence of the Force Majeure, the same Party should proceed with the planned
activities in order to fulfil its obligations.

12.3 If one of the Parties is prevented by Force Majeure in its activities and
fulfilment of its obligations and this event lasts continuously for three (3) months,
the other Party shall be entitled to terminate the Service and related Contract
without liability.

124 Neither of the Parties shall be liable for non-compliance with these
General Terms and Conditions due to Force Majeure. If one of the Parties is
prevented from fulfilling its obligations under these General Terms and
Conditions due to Force Majeure, it shall immediately notify the other Party in
writing within a reasonable period of time, stating the reasons for the Force
Majeure and providing relevant evidence, if any.

Article 13
INDEMNIFICATIONS

13.1 Each Party shall indemnify the other Party against all claims arising out
of the performance of the Services in respect of bodily injury, illness or death of
any of its employees or other representatives and in respect of loss of or damage
to the Party's property.

This provision shall apply whether or not the damage is caused or
contributed to by the negligence of the other Party. Both Parties are obliged to
take out separate insurances for these liabilities.

13.2 The Client shall indemnify the Register from and against all claims
arising from the Client's violation of the provisions of these General Terms and
Conditions and from the misuse of the Certificates issued by the Register.

13.3 The Client shall indemnify the Register against any financial
responsibility or amounts arising from non-payment, late payment or payment of
withholding taxes to the non-relevant tax authority or any other relevant
governmental body.

134 Each Party shall notify the other Party without undue delay as soon as
it becomes aware of any incident that could give rise to a claim against the other
Party in respect of the Service provided and related Contract.

Article 14
ANTI-CORRUPTION

14.1 Each Party agrees that in performing its obligations under any Service,
it will ensure that its affiliates, employees and/or agents, subsidiaries,
subcontractors, consultants, and any other persons providing Services will:

1) comply with all applicable anti-bribery and anti-corruption laws
(collectively, Anti-Bribery Laws) and, in particular, do not,
directly or indirectly, offer, promise, grant, authorise the
payment of, or confer any financial or other benefit on any
public or government official:

- to a public or governmental official to obtain or retain
business with the intent to influence such official in his or
her capacity as an official, if such official is not permitted
or required by written law to be influenced by the offer,
promise or gift; or

- to another person with the intent to induce or reward the
improper performance of a function or activity or for any
other illegal purpose,

(ii)  maintain adequate systems and procedures designed to prevent
activities, practises, or conduct in connection with services that
would constitute an offence under an anticorruption law; and

(iii)  take reasonable steps to prevent similar acts by customers,
contractors, subcontractors, agents and other third parties,
persons under its control or influence.

14.2 Any failure by a Party to comply with or ensure compliance with its
obligations under this Article shall, notwithstanding anything to the contrary in
these General Terms and Conditions, be deemed a breach of these General Terms
and Conditions which shall entitle the other Party to suspend and/or terminate the
Services by notice in writing with immediate effect without further liability to the
other Party except for any liability which may have arisen prior to the date of
termination or suspension (as the case may be).
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14.3 If a Party elects to suspend the provision of Services under these
General Terms and Conditions pursuant to this Article, it shall have the sole and
absolute discretion to determine:
(i) when it will resume performance (if at all); and
(i)  extend the period for performance of its obligations under the
Services in its sole discretion.

Article 15
SANCTIONS

15.1 Each Party shall conduct all activities in compliance with all laws,
statutes, rules, economic and trade sanctions (including, but not limited to, U.S.
sanctions and EU sanctions) and regulations applicable to such Party, including,
but not limited to: child labour, forced labour, collective bargaining,
discrimination, abuse, working hours and minimum wages, anti-bribery, anti-
corruption, copyright and trademark protection, personal data protection.

15.2 Each Party hereby represents and warrants that it is not or will not be
subject to any economic or trade sanctions ("Sanctions") imposed by the United
States of America, the European Union, the United Kingdom, any EU Member
State, or the United Nations with respect to any country and/or by any sanction
giver with respect to any company/individual.

15.3 Each Party represents and warrants that it will strictly comply with all
Sanctions.

154 Nothing in these General Terms and Conditions shall be construed as
causing or obligating either Party to act or refrain from acting in a manner
inconsistent with, punishable by, or prohibited by any Sanctions.

15.5 Neither Party shall be obligated to perform any obligation arising under
these Terms and Conditions (including, without limitation, the obligation to):
1) perform, deliver, accept, sell, purchase, pay or receive any funds

to, from or through any person or entity; or
(ii)  engage in any other action whatsoever,
if doing so violates or is inconsistent with sanctions and/or
recommendations of international (intergovernmental) organisations to combat
the financing of terrorism and other criminal activities and/or money laundering
or exposes such Party to investigation or penalties.

15.6 In the event that a Party breaches any Sanctions or the Party's Business
and/or Transactions arising out of or in connection with these General Terms and
Conditions breach any Sanctions or otherwise violate the recommendations of one
or more international (intergovernmental) organisations for combating the
financing of terrorism and other criminal activities and/or money laundering, the
other Party shall be entitled to terminate these General Terms and Conditions by
written notice with immediate effect without incurring any liability to the other
Party, except for liabilities (if any) incurred prior to the date of termination.

Article 16
LIABILITY

16.1 The Register is not, and cannot be considered as, an underwriter,
consulting engineer, naval architect, shipbuilder, shipowner, or ship management
company, nor can it assume the obligations and responsibilities associated with
such functions, although the Register's experience may enable it to respond to
inquiries about matters not covered by its Rules, policies, instructions, or other
documented evidence.

16.2 The practices and procedures of the Register shall be selected by the
Register in its sole and absolute discretion based on its experience and knowledge
and in accordance with generally accepted professional standards in the relevant
field of classification societies.

16.3 Nothing herein contained shall release any designer, naval architect or
engineer, shipbuilder or manufacturer, shipyard, vendor, supplier, contractor or
subcontractor, repairer or owner, from any information, report, certificate or
similar document issued in connection with the provision of Services by the
Register, operator, manager or other person or entity from any express or implied
warranty or other contractual obligation or responsibility, or from any negligent
act, error or omission of any kind whatsoever, nor shall they create any right,
claim or benefit for any third party.

16.4 The Register shall exercise due care in the selection or appointment of
its surveyors and all other employees whose presence and work is necessary for
the provision of the Services.

16.5 If any person or entity using the Services of the Register suffers any
loss, damage or expense that is or is shown to have been caused by a negligent
act, omission or error of the Register's officers, surveyors, auditors, inspectors,
agents, appointers, officers or managers, or those purporting to act in the name of
and on behalf of the Register, or a negligent inaccuracy, advice, report or evidence
given by or in the name of or/and on behalf of the Register, then the liability of
the Register is limited in respect of any direct or indirect claim shall be limited to
an amount not exceeding five times the fee charged or to be charged by the
Register for the relevant Service.

16.6 Any liability for consequential damages is expressly excluded.

For purposes of this clause, consequential damages include, without
limitation:
1) indirect or consequential damages,

(ii))  loss and/or delay of production, loss of products, loss of use, loss
of bargain, loss of revenue, loss of profit or anticipated profit,
loss of business and business interruption, in each case directly
or indirectly.

16.7 The Parties are not entitled to assign the performance of obligations
under these General Terms and Conditions or parts thereof to third parties without
the prior written consent of the other Party.

16.8 If during the term of the Contract, there is a transfer of function due to
change of status (merger, acquisition, division, etc.), all obligations and rights
under these General Terms and Conditions and associated Contract will be
transferred to the legal successor of the Party concerned.

Article 17
GOVERNING LAW AND RESOLVING OF DISPUTES

17.1 These General Terms and Conditions and any dispute or claim between
the Parties arising from or in connection with it, or the Services provided
hereunder, will be governed and interpreted in accordance with the English law.

17.2 The Parties shall use their reasonable efforts to resolve any claim or
dispute arising in relation to rendered Service by negotiations within a reasonable
time.

17.3 Should the Parties fail to resolve any claim or dispute by negotiations,
the dispute shall be exclusively subject to the jurisdiction of the Permanent
Arbitration Court with the Croatian Chamber of Economy in Zagreb, Republic of
Croatia.

174 The Parties agree to keep the any arbitration proceedings confidential.

17.5 Notwithstanding the above, any claim not presented within three (3)
months of the completion of the particular Services, or within three (3) months of
from the date when the events which are relied on were first discovered by the
Client, shall be deemed waived and absolutely time barred.

17.6 Any objections against the line adopted by any of the Register's servants
in fulfilling their duties or against the conclusions reached are to be raised to the
Register by the Party as soon as possible.

If the Party is not satisfied with the final conclusions and interpretations
by the Register the arbitration lays upon the Commission for appeal for
Classification and Statutory certification of ships, which is to be formed according
to the Regulation 39 of the Charter of the Register.
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EDITION OF THE RULES

RULES FOR THE CLASSIFICATION OF SHIPS
Part 5 - SUBDIVISION

All major changes in respect to the Rules for the classification of ships, Part 5 — Subdivision, edition January 2020,
as last amended by Amendments No. 4, edition July 2024, throughout the text are shaded (if any).

Items not being indicated as corrected have not been changed.

The grammar and print errors have been corrected throughout the Rules and are not subject to above indication of
changes.
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Conventions:

Resolutions:

Codes:

Unified Interpretations:

Recommendations (Rec.):

EU Directives:

This Part of the Rules includes the requirements of the following international Organizations:

International Maritime Organization (IMO)

International Convention for the Safety of Life at Sea, 1974 (SOLAS 74) and all subsequent and
applicable amendments adopted up to MSC 108

Protocol of 1988 relating to the International Convention for the Safety of Life at Sea, 1974, as
amended (SOLAS PROT 1988)

International Convention for the Prevention of Pollution from Ships 1973, as modified by the
Protocol of 1978 relating thereto (MARPOL 73/78) and all subsequent and applicable amend-
ments adopted up to MEPC 81

Protocol of 1997 to amend the International Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocol of 1978 relating thereto

MSC.235(82), MSC.335(90); MSC.421(98); MSC.429(98)/Rev.2, MSC.436(99),
MSC.474(102)
MEPC.343(78)

International Code of Safety for High-Speed Craft (1994 HSC Code), MSC.36(63),
MSC.119(74), MSC.174(79), MSC.221(82), MSC.259(84), MSC.351(92), MSC.423(98),
MSC.438(99), MSC.498(105), MSC.536(107)

International Code of Safety for High-Speed Craft (2000 HSC Code), MSC.97(73),
MSC.175(79), MSC.222(82), MSC.260(84), MSC.271(85), MSC.326(90), MSC.352(92),
MSC.424(98), MSC.439(99), MSC.499(105), MSC.537(107)

Code of Safety for Dynamically Supported Craft, A.373(X)

Code of Safety for Special Purpose Ships, 2008, MSC.266(84), MSC.453(100), MSC.464(101),
MSC.502(105)

International Code of Safety for Ships Carrying Industrial Personnel (IP Code), MSC.527(106)

International Association of Classification Societies (IACS)

CC7; LL 63(Rev.2, 2008); LL 65(Rev.3, 2021); LL 69(Rev.1, 2008); LL 75(Rev.1, 2009); LL80
(Rev.1, 2022); MPC93 (Rev.1, 2016); SC 161(Rev.3, 2022)

No.110 (Rev.1, 2010)

Directive 2003/25/EC of the European Parliament and of the Council of 14 April 2003 on spe-
cific stability requirements for ro-ro passenger ships

Directive (EU) 2023/946 of the European Parliament and of the Council of 10 May 2023 amend-
ing Directive 2003/25/EC as regards the inclusion of improved stability requirements and the
alignment of that Directive with the stability requirements defined by the International Maritime
Organization.
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1 GENERAL

1.1 APPLICATION

1.11 The requirements of this Part of the Rules apply
to ships of following types:
.1 Passenger ships engaged on international
voyage;
cargo ships;
oil tankers;
chemical tankers;
special purpose ships;
supply vessels;
high speed crafts;
ro-ro passenger ships on which is applica-
ble Directive 2003/25/EC as amended,;
commercial yachts, with L > 24 m;
.10 passenger ships on which provisions of
item 1.1.2 applied;
.11 ships carrying industrial personnel.

[ IS o VI NN

o

1.1.2 Passenger ships engaged on national service
navigation on which the Directive 2009/45/EC, as amended, is
applied, are to be in compliance with requirements for subdi-
vision stated in the Directive. Those which have keel laid on
or after 19 September 2021, shall be in compliance with appli-
cable requirements set in Section 2 of this Part of the Rules.

1.1.3 For the purpose of this Part of the Rules a cargo
ship, whenever built, which is converted to a passenger ship
shall be treated as a passenger ship constructed on the date on
which such a conversion commences.

1.14 All ships which undergo repairs, alternations,
modifications and outfitting related thereto shall continue to
comply with at least the requirements previously applicable to
these ships. Such ships, if constructed before the date on which
any relevant regulations of this Part of the Rules enter into
force, shall, as a rule, comply with the requirements for ships
constructed on or after that date to at least the same extent as
they did before undergoing such repairs, alterations, modifica-
tions or outfitting.

Repairs, alterations and modifications of a major
character and outfitting related thereto shall meet the require-
ments for ships constructed on or after the date on which any
relevant regulations of this Part of the Rules enter into force,
in so far as the Register deems reasonable and practicable.

1.1.5 The Register may, if it considers that the shel-
tered nature and conditions of the voyage are such as to render
the application of any specific requirements of this Part of the
Rules unreasonable or unnecessary, exempt from those re-
quirements individual ships or classes of ships engaged in na-
tional service navigation.

1.1.6 It is recommended to undertake all measures
which permit the assignment and service conditions of the ship
to attain the best subdivision characteristics for the ships which
are not subjected to the requirements of this Part of the Rules.

Besides, if the shipowner requests to assign a
subdivision mark in a sign of the ship’s class, it should satisfy
the requirements of this Part of the Rules.
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The Register considers and decides in each par-
ticular case about the appliance of this Part of the Rules con-
cerning the ships of novel design.

1.2 DEFINITIONS AND
EXPLANATIONS

Definitions and explanations relating to the gen-
eral terminology of the Rules, are given in the Rules for the
classification of ships, Part 1 - General Requirements, Chap-
ter 1 - General Information.

For the purpose of the present Part of the Rules
the following definitions have been applied:

1.2.1 Length (L) — is the length as defined in the In-
ternational Convention on Load Lines in force.

1.2.2 Freeboard deck — is the deck as defined in the
International Convention on Load Lines in force.

1.2.3 Forward perpendicular — is the forward per-
pendicular as defined in the International Convention on Load
Lines in force.

1.2.4 Amidship - is at the middle of the length (L).

1.2.5 Keel line — is a line parallel to the slope of the
keel passing amidships through:

.1 the top of the keel at centerline or line of
intersection of the inside of shell plating
with the keel if a bar keel extends below
that line, on a ship with a metal shell; or

.2 in wood and composite ships, the distance
is measured from the lower edge of the
keel rabbet. When the form at the lower
part of the midship section is of a hollow
character, or where thick garboards are fit-
ted, the distance is measured from the
point where the line of the flat of the bot-
tom continued inward intersects the cen-
terline amidships.

1.2.6 Bulkhead deck — in a passenger ship means the
uppermost deck to which the main bulkheads and the ship's
shell are carried watertight. The bulkhead deck may be a
stepped deck. In a cargo ship not subject to the provisions of
item 2.1.5 but constructed on or after 1 January 2009, the free-
board deck may be taken as the bulkhead deck.

1.2.7 The margin line — is a line draw at least 76 mm
below the upper surface of the bulkhead deck at side.

1.2.8 Permeability of a space — is the proportion of
the immersed volume of that space which can be occupied by
water. The volume of a space which extends above the margin
line shall be measured only to the only to the height of that
line.

1.2.9 Machinery spaces - are spaces between the wa-
tertight boundaries of a space containing the main and auxil-
iary propulsion machinery, including boilers, generators and
electric motors primarily intended for propulsion. In the case
of unusual arrangements, the Register may define the limits of
the machinery spaces.

1.2.10 Passenger spaces - are those spaces which are
provided for the accommodation and use of passengers, ex-
cluding baggage, store, provision and mail rooms.
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1.2.11 Volumes and areas - in all cases volumes and
areas shall be calculated to moulded lines.

1.2.12 Weathertight - means that in any sea conditions
water will not penetrate into the ship.

1.2.13 Watertight - means having scantlings and ar-
rangements capable of preventing the passage of water in any
direction under the head of water likely to occur in intact and
damaged conditions. In the damaged condition, the head of
water is to be considered in the worst situation at equilibrium,
including intermediate stages of flooding.

1.2.14 Design pressure - means the hydrostatic pres-
sure for which each structure or appliance assumed watertight
in the intact and damage stability calculations is designed to
withstand.

1.2.15 Deadweight - is the difference in tonnes be-
tween the displacement of a ship in water of a specific gravity
of 1.025 at the draught corresponding to the assigned summer
freeboard and the lightweight of the ship.

1.2.16 Lightweight — is the displacement of a ship in
tonnes without cargo, fuel, lubricating oil, ballast water, fresh
water and feedwater in tanks, consumable stores, and passen-
gers and crew and their effects.

1.2.17 Oil tanker - is the oil tanker defined in regula-
tion 1 of Annex 1 of the Protocol of 1978 relating to the Inter-
national Convention for the Prevention of Pollution from
Ships, 1973.

1.2.18 Ro-ro passenger ship — means a passenger ship
with ro-ro cargo spaces or special category spaces as follows:
.1 Ro-ro cargo spaces - are spaces normally
subdivided in any way and extending to ei-
ther a substantial length or the entire
length of the ship in which goods (packed
or in bulk, in or on rail or road cars, vehi-
cles (including road or rail tankers), trail-
ers, containers, pallets, demountable tanks
or in or on similar stowage units or other
receptacles) can be loaded and unloaded
normally in a horizontal direction.

.2 Open ro-ro cargo spaces — either open at
both ends, or open at one end and provided
with adequate natural ventilation effective
over their entire length through permanent
openings in the side plating or deckhead to
the satisfaction of the Register.

.3 Closed ro-ro cargo spaces — are ro-ro
cargo spaces which are neither open ro-ro
cargo spaces nor weather decks.

4 Weather deck — is a deck which is com-
pletely exposed to the weather from above
and from at least two sides.

.5  Special category spaces — are those en-
closed spaces above or below the bulkhead
deck intended for the carriage of motor ve-
hicles with fuel in their tanks for their own
propulsion, into and from which such ve-
hicles can be driven and to which passen-
gers have access.

1.2.19 Internal watertight integrity — is the capability
of internal structures and their closing appliances to prevent

progressive flooding to volumes assumed as a buoyant or in-
tact.

The internal watertight integrity includes posi-
tion and type of closing appliances, alarms, indicators, remote
controls and signboards fitted to such appliances.

Further, watertight closing of pipes, ducts and
tunnels in the damage penetration zone is regarded as a part of
the internal watertight integrity.

1.2.20 Progressive flooding - is ingress of water
through internal openings to compartments assumed to be in-
tact.

1.2.21 Downflooding angle related to intact stability
— is the minimum heel angle where an external opening with-
out weathertight closing appliances is submerged.

1.2.22 Downflooding angle related to damage stabil-
ity — is the minimum heel angle where and external opening
without watertight closing appliance is submerged.

1.2.23 Damage zone — is the zone of the ship where the
stipulated damage can be assumed. The stipulated damage is
defined in the applicable damage stability requirements.

1.2.24 Residual stability — is the positive range of the
righting level curve after damage with external heeling levers
taken into account.

1.2.25 Combination carrier — means a ship designed
to carry either oil or solid cargoes in bulk.

1.3 SCOPE OF SUPERVISION

1.3.1 The provisions relating to the procedure of su-
pervision during construction, surveys and classification of
ships, as well as the requirements for the technical documen-
tation to be submitted for consideration of Register, are con-
tained in the Rules for the classification of ships, Part I - Gen-
eral requirements.

1.3.2 For every ship meeting the requirements of this
Part of the Rules, the Register shall carry out the following:

.1 checking the compliance of the structural
measures taken to ensure subdivision in
accordance with requirements specified in
the Rules for the classification of ships,
Part 2 - Hull, Sections 7 and 10, the Rules
for the classification of ships, Part 3 - Hull
Equipment, Section 7 and the Rules for the
classification of ships, Part 8 - Piping rel-
ative items;

.2 checking and approval of the calculation
for subdivision and damaged stability;

.3 checking of the correct assignment and
marking of additional load lines at ship's
sides corresponding to the subdivision
loadline.

1.4 GENERAL TECHNICAL
REQUIREMENTS

14.1 Any approved subdivision loadline shall not be
placed above the waterline corresponding to the minimum
freeboard in salt water, which may be assigned to a ship in
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accordance with the requirements of the International Conven-
tion on Load Lines 1966 and Protocol of 1988, as amended.

The position of the subdivision loadline deter-
mined for the given ship shall be recorded in ships documents
by the Register.

Subdivision load lines shall be marked at the
ship's sides.

1.4.2 In all cases the volumes and areas shall be cal-
culated to moulded lines. The volumes and free surfaces of the
water penetrated into compartments of reinforced concrete,
plastic, wood and composite ships, shall be calculated to the
inner shell areas.

143 When determining the initial metacentric height
of a damaged ship, the correction for the effect of free surfaces
of liquid cargoes, ship's stores and ballast water shall be taken
into account in the same manner as in the case of calculating
the intact stability of a ship, in accordance with the require-
ments of the Rules for the classification of ships, Part 4 - Sta-
bility, 1.4.7.

When plotting the statical stability curves for a
damaged ship, enclosed superstructures, trunks, deck houses
and deck cargo, angles of flooding through openings in ship's
sides, deck and hull and superstructure bulkheads, considered
to be open, as well as the correction for the effect of free sur-
faces of liquid cargoes, shall be calculated in the same manner
as for the elaboration of curves for an intact ship, in accordance
with the requirements of the Rules for the classification of
ships, Part 4 — Stability, item 1.4.2.

The superstructures, trunks and deck houses,
which have sustained damage, may be taken into account only
with regard to the permeability factor, specified in 2.8.1 or
need not be taken into consideration at all. The openings inside
such structures leading to the spaces which will not be flooded,
are considered to be open at appropriate angles of heel only in
cases when regular watertight means for closing thereof are
not fitted.

144 When calculating damage stability and trim, ac-
count shall be taken on the changes of draught, heeling angle
and trim due to replacing liquid cargo by sea water in damaged
tanks.

14.5 The ships to which the present Part of the Rules
is applicable shall be provided with the approved Information
on damage stability, draught, side inclination and trim in case
of compartment flooding. This information shall enable the
master in different conditions of ship's operation, to take into
account the requirements concerning subdivision and to esti-
mate the state of the ship in the case of flooding of its com-
partments and to take measures for maintaining the damaged
ship afloat.

The Information shall contain the following data:

.1 data on the ship, its longitudinal section, deck
and double bottom plans as well as typical cross-
section with indication of all watertight bulk-
heads and enclosures with openings therein,
method and means for their closing as well as
diagram arrangements of systems necessary for
the survival of damaged ship;

.2 instructions necessary for maintenance of stabil-
ity of an intact ship sufficient to withstand the
most dangerous extent of damage in accordance
with this Part of the Rules; instructions on
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loading and ballasting the ship, including the
recommendations on distributing the cargo in
holds with regard to subdivision, meeting at the
same time the requirements for trim, stability
and strength of a ship. In order to maintain suf-
ficient damage stability, the Information shall
include the maximum permissible height of the
ship's centre of gravity above keel (KG) or alter-
natively the minimum permissible metacentric
height (MG) for a range of draughts and dis-
placements, requested according to Rules for the
classification of ships Part 4 — Stability, 1.5.1;

.3 survey of the results of the symmetrical and un-
symmetrical flooding calculations with the data
on initial and damage draught, keel, trim and
metacentric height both before and after taken
measures for equalization of a ship or improve-
ment of its stability. Parameters of the statical
stability curves provided under the worst flood-
ing conditions shall also be shown. For the ships
to which Section 2 of this Part of the Rules is
applicable, it is sufficient to present the docu-
mentation stated in 2.3.1;

4 procedures recommended for the measures for
equalization of a ship or improvement of its sta-
bility and the period of time required for that
procedures, as well as other data on structural
measures to ensure ship's subdivision, instruc-
tions for use of the cross-flooding arrangements
and other emergency appliances;

.5  possible consequences of flooding due to partic-
ular features of ships and the advisable and pro-
hibited actions of the crew in the course of ser-
vice of ship and in case of damage involving
flooding.

1.4.6 The information on damaged stability shall be
compiled on the basis of the data contained in the Stability
Book stated in the Rules for the classification of ships, Part 4
- Stability, 1.5.1.

14.7 Information on damage stability of a ship is al-
lowed to be included in the Intact stability book as a separate
chapter.

14.8 If the computer installed on the ship is used to
estimate uprighting ship’s procedure after damage or calculate
damage stability, the computer as well as programme used
shall be approved by the Register.

The use of the computer shall not substitute the
information on damage stability.

1.5 ADDITIONAL CLASS NOTATION
FOR SHIPS COMPLYING
SUBDIVISION REQUIREMENTS

151 As additional class notation the letters SD shall
be marked according to the Rules for the classification of
ships, Part 1 - General requirements, Chapter 1 — General in-
formation - if damage stability calculations for any computed
cases satisfy requirements of this Part of the Rules.
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1.6 DOCUMENTATION

1.6.1 Documentation for approval:
- Preliminary Damage Stability Calcula-
tions
- Final Damage Stability Calculations *
- Damage Control Plan

1.6.2 Documentation for information:
- Internal Watertight Integrity Plan

Not required in case of approved limit curves, or if approved lightweight
data are not less favourable than estimated lightweight data.
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2 SUBDIVISION AND DAMAGE
STABILITY OF PASSENGER
SHIPS AND CARGO SHIPS

2.1 APPLICATION

2.1.1 Unless expressly provided otherwise, the re-
quirements in Heads 2.3 to 2.19 shall apply to passenger ships.

2.1.2 For cargo ships, the requirements in Heads 2.3
to 2.21 shall apply as follows:

.1 Requirements of Heads 2.4 to 2.8 6 shall
apply to cargo ships having a length (L) of
80 m and upwards, but may exclude those
ships subject to the following instruments
developed by the International Maritime
Organization (IMO) and shown to comply
with the subdivision and damage stability
requirements of that instrument:

.1 Annex I to MARPOL, except that
combination carriers (as defined in
SOLAS regulation II-2/3.14) with
type B freeboards shall be in compli-
ance with requirements of Heads 2.4 to
2.8; or

.2 the International Code for the Con-
struction and Equipment of Ships Car-
rying Dangerous Chemicals in Bulk
(IBC Code); or

.3 the International Code for the Con-
struction and Equipment of Ships Car-
rying Liquefied Gases in Bulk (IGC
Code); or

4 the damage stability requirements of
regulation 27 of the 1966 Load Lines
Convention as applied in compliance
with resolutions A.320(IX) and
A.514(13), provided that in the case of
cargo ships to which regulation 27(9)
applies, main transverse watertight
bulkheads, to be considered effective,
are spaced according to paragraph
(12)(f) of resolution A.320(IX), except
that ships intended for the carriage of
deck cargo shall be in compliance with
requirements of Heads 2.4 to 2.8; or

.5 the damage stability requirements of
regulation 27 of the 1988 Load Lines
Protocol, except that ships intended
for the carriage of deck cargo shall be
in compliance with requirements of
Heads 2.4 to 2.8; or

.6 the subdivision and damage stability
standards in other instruments devel-
oped by the IMO.

.2 Unless expressly provided otherwise, the
requirements of Heads 2.11 to 2.21 shall
apply to cargo ships.

2.13 This Section should not apply to fast ship, as it
is defined in 2.21 of the Rules for the classification of ships,
Part 1 — General requirements, Chapter 1 — General
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information. The requirements referred to in Section 8 of this
Part of the Rules should be applied instead.

2.14 The Register may, for a particular ship or group
of ships, accept alternative methodologies if it is satisfied that
at least the same degree of safety as represented by these reg-
ulations is achieved.

2.1.5 Unless expressly provided otherwise, this Sec-
tion shall apply to ships:
.1 for which the building contract is placed
on or after 1 January 2024; or
.2 in the absence of a building contract, the
keel of which is laid or which are at a sim-
ilar stage of construction on or after 1 July

2024; or
.3 the delivery of which is on or after 1 Janu-
ary 2028.
2.1.6 The expression “all ships” means ships con-

structed before, on or after 1 January 2009.

2.1.7 The expression “ships constructed” means ships
the keels of which are laid or which are at a similar stage of
construction.

2.1.8 For the purpose of this Section, the term “a sim-
ilar stage of construction” means the stage at which:
.1 construction identifiable with a specific
ship begins; and
.2 assembly of that ship has commenced
comprising at least 50 tonnes or one per
cent of the estimated mass of all structural
material, whichever is less.

2.2 DEFINITIONS

For the purpose of this Section, and additionally
to Head 1.2, unless expressly provided otherwise:

2.2.1 Subdivision length (L;) of the ship - is the
greatest projected moulded length of that part of the ship at or
below deck or decks limiting the vertical extent of flooding
with the ship at the deepest subdivision draught.

2.2.2 Aft terminal - is the aft limit of the subdivision
length.

223 Forward terminal - is the forward limit of the
subdivision length.

2.2.4 Breadth (B) - is the greatest moulded breadth of

the ship at or below the deepest subdivision draught.

2.2.5 Draught (d) - is the vertical distance from the
keel line at amidships.

2.2.6 Deepest subdivision draught (ds) — is the sum-
mer load line draught of the ship.

2.2.7 Light service draught (d;) - is the service
draught corresponding to the lightest anticipated loading and
associated tankage, including, however, such ballast as may be
necessary for stability and/or immersion. Passenger ships
should include the full complement of passengers and crew on
board.

2.2.8 Partial subdivision draught (dp) — is the light
service draught plus 60% of the difference between the light
service draught and the deepest subdivision draught.
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2.29 Trim — is the difference between the draught
forward and the draught aft, where the draughts are measured
at the forward and aft perpendiculars respectively, as defined
in the International Convention on Load Lines in force, disre-
garding any rake of keel.

2.2.10 Permeability ( &) of a space - is the proportion
of the immersed volume of that space which can be occupied
by water.

2.2.11 For additional information, see also
MSC.429(98)/Rev.1 (Revised explanatory notes to the SOLAS
Chapter 1I-1 subdivision and stability regulations).

2.3 DOCUMENTATION

231 The following documentation is to be submitted
for approval:
- calculation of subdivisions indices R and
A;
- damage stability calculations for the flood-
ing cases included in the calculation of A;
- stability information as required in regula-
tion 1.5.1 Rules for the classification of
ships, Part 4 - Stability;
- damage control plan.

2.3.2 The following documentation is to be submitted
for information only:
- internal watertight integrity plan.

2.4 REQUIRED SUBDIVISION
INDEX R*

24.1 The subdivision of a ship is considered sufficient
if the attained subdivision index A, determined in accordance
with Head 2.5, is not less than the required subdivision index
R calculated in accordance with this Head and if, in addition,
the partial indices As, Ap and A are not less than 0.9R for pas-
senger ships and 0.5R for cargo ships.

2.4.2 For ships to which the damage stability require-
ments of this Section apply, the degree of subdivision to be
provided shall be determined by the required subdivision in-
dex R, as follows:

.1 In the case of cargo ships greater than 100 m in
length (Ly):
128
L, +152

and

.2 In the case of cargo ships not less than 80 m in
length (L) and not greater than 100 m in length
(Ls):

R=1-|1/ 1+i . L
100 1-R,
where R, is the value R as calculated in ac-

cordance with the formula in sub-item .1

.3 In the case of passenger ships:

See MSC.429(98)/Rev.1, “Revised explanatory notes to the SOLAS Chap-
ter II-1 subdivision and stability regulations.

Persons on board R

N <400 R=0.722

400<N<1350 |R=N/7580+0.66923

1350 < N<6000 |R=0.0369 - In (N + 89.048) + 0.579

N > 6000

R=1-(852.5+0.03875 - N) / (N + 5000)

where:
N = total number of persons on board.

2.5 ATTAINED SUBDIVISION
INDEX A

2.5.1 An attained subdivision index A is obtained by
the summation of the partial indices As, Ap and Aj, weighted
as shown and calculated for the draughts dy, d and di, defined
in Head 2.2, in accordance with the following formula:

A =04A: + 0.4A, + 0.2A;

Each partial index is a summation of contribu-
tions from all damage cases taken in consideration, using the
following formula:

A=2pi-si

where:

i - represents each compartment or group of

compartments under consideration,

pi- accounts for the probability that only the
compartment or group of compartments un-
der consideration may be flooded, disregard-
ing any horizontal subdivision, as defined in
Head 2.6,
accounts for the probability of survival after
flooding the compartment or group of com-
partments under consideration, and includes
the effect of any horizontal subdivision, as
defined in Head 2.7.

Si

2.5.2 As a minimum, the calculation of A shall be
carried out at the level trim for the deepest subdivision draught
ds and the partial subdivision draught dp. The estimated ser-
vice trim may be used for the light service draught dj. If, in any
anticipated service condition within the draught range from ds
to d[, the trim variation in comparison with the calculated trims
is greater than 0.5% of L, one or more additional calculations of
A are to be performed for the same draughts but including suf-
ficient trims to ensure that, for all intended service conditions,
the difference in trim in comparison with the reference trim
used for one calculation will be not more than 0.5% of L. Each
additional calculation of A shall comply with item 2.4.1.

2.5.3 When determining the positive righting lever
(GZ) of the residual stability curve in the intermediate and
final equilibrium stages of flooding, the displacement used
should be that of the intact loading condition. All calcula-
tions should be done with the ship freely trimming.
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254 The summation indicated by the above formula
shall be taken over the ship’s subdivision length L; for all cases
of flooding in which a single compartment or two or more ad-
jacent compartments are involved. In the case of unsymmet-
rical arrangements, the calculated A value should be the mean
value obtained from calculations involving both sides. Alter-
natively, it should be taken as that corresponding to the side
which evidently gives the least favourable result.

2.5.5 Wherever wing compartments are fitted, contri-
bution to the summation indicated by the formula shall be
taken for all cases of flooding in which wing compartments are
involved. Additionally, cases of simultaneous flooding of a
wing compartment or group of compartments and the adjacent
inboard compartment or group of compartments, but exclud-
ing damage of transverse extent greater than one half of the
ship breadth B, may be added. For the purpose of this regula-
tion, transverse extent is measured inboard from ship’s side, at
right angle to the centreline at the level of the deepest subdivi-
sion draught.

2.5.6 In the flooding calculations carried out accord-
ing to this Section of the Rules, only one breach of the hull and
only one free surface need to be assumed. The assumed verti-
cal extent of damage is to extend from the baseline upwards to
any watertight horizontal subdivision above the waterline or
higher. However, if a lesser extent of damage will give a more
severe result, such extent is to be assumed.

2.5.7 If pipes, ducts or tunnels are situated within the
assumed extent of damage, arrangements are to be made to en-
sure that progressive flooding cannot thereby extend to com-
partments other than those assumed flooded. However, the
Register may permit minor progressive flooding if it is demon-
strated that its effects can be easily controlled and the safety of
the ship is not impaired.

2.6 CALCULATION OF THE
FACTOR p;

2.6.1 The factor p; for a compartment or group of com-
partments shall be calculated in accordance with items 2.6.2
and 2.6.3, using the following notations:

j = the aftmost damage zone number in-
volved in the damage starting with no.1
at the stern;

n = the number of adjacent damage zones in-

volved in the damage;

k = isthe number of a particular longitudinal
bulkhead as barrier for transverse pene-
tration in a damage zone counted from
shell towards the centreline. The shell

has k=0;

x1 = the distance from the aft terminal of L, to
the aft end of the zone in question;

x2 = the distance from the aft terminal of L, to
the forward end of the zone in question;

b = the mean transverse distance in metres

measured at right angles to the centreline
at the deepest subdivision draught be-
tween the shell and an assumed vertical
plane extended between the longitudinal
limits used in calculating the factor p:
and which is a tangent to, or common
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with, all or part of the outermost portion
of the longitudinal bulkhead under con-
sideration. This vertical plane shall be so
orientated that the mean transverse dis-
tance to the shell is a maximum, but not
more than twice the least distance be-
tween the plane and the shell. If the up-
per part of a longitudinal bulkhead is be-
low the deepest subdivision draught the
vertical plane used for determination of
b is assumed to extend upwards to the
deepest subdivision waterline. In any
case, b is not to be taken greater than
B/2.

If the damage involves a single zone only:
pi = p(xlj, x2)) -[r(x1), x2,bi)- r(x1j, x2j,bi-1)]
If the damage involves two adjacent zones:

pi = p(xlj, x2j+1) -[r(x1j, x2j+1,b8)- r(x1j, x2j+1,bk-1)]
- p(x1j, x24) - [r(x1j, x2j,bx)- r(x1j, X2j,bk-1)]
- p(x1jr1, X24+1) - [r(XLj+1, X2j+1,bk)- 1(X 1j+1, X2j+1,bk-1)]

If the damage involves three or more adjacent zones:

pi = pxlj, x2jen-1) - [r(xdj, X2jsn-1,br)- r(x1j, x2jsn-1,br-1)]
- pxlj, x2j+n-2) - [r(xlj, X2j+n-2,bx)- ¥(x1j, X2j+n-2,bk-1)]
- pxljri, x2j4n-1) - [r(xlj+1, X2j4n-1,b8)- r(x1j+1, X2j+n-1,bk-1)]
+p(xXlj+1, X2j+n-2) - [r(X1js1, X2j+n-2,b1)- r(X1j+1, X2j+n-2,bk-

Nl
and where r(x1, x2, b0) =0

2.6.2 The factor pi (xI, x2) is to be calculated accord-
ing to the following formulae:
Overall normalized max damage length: Jmax = 10/33

Knuckle point in the distribution: Ji» = 5/33

Cumulative probability at Jx,:  px = 11/12

Maximum absolute damage length: /max= 60 m

Length where normalized distribution ends: L* = 260 m

Probability density at J = 0:

1—
by =2 Pe TPk
oo Tmax = im

max

When Ly < L* :

I
J, = min{]max, s }

1—\/1+ (1=2p, )by, +ibozjm2
‘Im 4
J ="y

2 b,

by, =b,

When Ly > L* :

# 1 2 %2
A 1—\/1+(l—2pk)bofm Rl

J, =+
k2 by
J I L

L



RULES FOR THE CLASSIFICATION OF SHIPS

PART 5
]k* L 2.6.3.1 Where the compartment or groups of compart-
Ji= I ments considered extends over the entire subdivision length
s (Ls):
1- 1
by, = 2(1‘;—:—ﬁ] G=Gi= Ebll.’b2+b12]b
b =4 l-p 7 Pk 2.6.3.2 Where neither limit of the compartment or group
1 (]m -Jy )J i sz of compartments under consideration coincides with the aft or
forward terminals:
b, = 1TPL 1 1
2 (, -7, ) G = G = 3 b11Jo3+§(buJ—b1z)J02+b12JJo
m
by ==byJ,, where
) ) Jo=min(J, J»)
The non-dimensional damage length:
(x2 —x 1) 2.6.3.3 Where the aft limit of the compartment or group
J :L— of compartments under consideration coincides with the aft

s

The normalized length of a compartment or
group of compartments:
Jn - isto be taken as the lesser of J and Jin

2.6.2.1 Where neither limits of the compartment or
group of compartments under consideration coincides with the
aft or forward terminals:

J<Jk:
pxl, x2)=pi= %ﬁ(b111+3b12)

J>Jk:
1 1
pxl, x2)=p2= - 3 buJi+ 3 (b11J-b12)JiP+b 121

1 1
3 bo1(Ji3-Jd) + 3 (b21J-b22)(J2-Ji?)
+b22J(Jn-Jx)

2.6.2.2 Where the aft limit of the compartment or group
of compartments under consideration coincides with the aft
terminal or the forward limit of the compartment or group of
compartments under consideration coincides with the forward
terminal:

J<Jk:
1
pxl, x2) = E(p1+J)
J>Ji:
1
pxl, x2) = E(p2+J)
2.6.2.3 Where the compartment or groups of compart-

ments considered extends over the entire subdivision length
(Ls):
pxl,x2)=1

2.6.3 The factor r(x1, x2, b) shall be determined by the
following formulae:

G
1,x2,b)=1-(1-C) - [l -————
r(x1,x2,b) = 1-(1-C) {1 p(x],xZ):|

where:
C= 12-Jp-(-45-Jp+4) , where

terminal or the forward limit of the compartment or group of
compartments under consideration coincides with the forward
terminal:

G= %(Gz+G1J)

2.7 CALCULATION OF THE
FACTOR s;

2.71 The factor s; shall be determined for each case of
assumed flooding, involving a compartment or group of com-
partments, in accordance with the following notations and the
provisions in this Head:

O. - is the equilibrium heel angle in any
stage of flooding, in degrees;
O, - is the angle, in any stage of flooding,

where the righting lever becomes neg-
ative, or the angle at which an opening
incapable of being closed weathertight
becomes submerged;

GZmnax - is the maximum positive righting
lever, in metres, up to the angle 6y;

Range - is the range of positive righting levers,
in degrees, measured from the angle
O.. The positive range is to be taken up
to the angle Oy;

Flooding stage - is any discrete step during the
flooding process, including the stage
before equalization (if any) until final
equilibrium has been reached.

2.7.1.1 The factor si, for any damage case at any initial
loading condition, at draught d, , shall be obtained from the
formula:

Si = minimum { Sintermediate,i OI Sfinal,i * Smom,i }
where:

Sintermediate,i - 1S the probability to survive all interme-
diate flooding stages until the final equi-
librium stage, and is calculated in ac-
cordance with 2.7.2;

Sfinal,i - is the probability to survive in the final

equilibrium stage of flooding. It is calcu-
lated in accordance with 2.7.3;

Smom,i - is the probability to survive heeling mo-
ments, and is calculated in accordance
with 2.7 .4.

~ 2025
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2.7.2 For passenger ships, and cargo ships fitted
with cross-flooding devices, the factor Sinermediate,i , 1S taken as
the least of the s-factors obtained from all flooding stages in-
cluding the stage before equalization, if any, and is to be
calculated as follows:

1
GZyax  Range 4
Sintermediate,i = | ————— *—
0.05 7

where GZnax is not to be taken as more than 0.05
m and Range as not more than 7°. Sinermediare.i = 0, if the inter-
mediate heel angle exceeds 15° for passenger ships and 30° for
cargo ships.

For cargo ships not fitted with cross-flooding de-
vices the factor Sintermediare,i is taken as unity, except if the Reg-
ister considers that the stability in intermediate stages of flood-
ing may be insufficient, it should require further investigation
thereof.

For passenger and cargo ships, where cross-
flooding fittings are required, the time for equalization shall
not exceed 10 min.

2.7.3 The factor sfinasi shall be obtained from the for-
mula:

Sfinal,i = K -
TGZ max TRange
where:
GZmax - 1s not to be taken as more than 7GZmax;
Range - isnotto be taken as more than TRange;
TGZmax =0.20 m, for ro-ro passenger ships each
damage case that involves a ro-ro space,
TGZmax =0.12 m, otherwise;
TRange =20°, forro-ro passenger ships each damage
case that involves a ro-ro space,
TRange =16°, otherwise;
K=1 if 6(» < Qmin
K= 0 lf Qe > chLx
6.0
K= D& ¢ otherwise,
gmax - gmin
where:
Omin - is 7° for passenger ships and 25° for cargo
ships; and
Omax - 1s 15° for passenger ships and 30° for
cargo ships.
2.74 The factor smom,i is applicable only to passenger

ships (for cargo ships smom,i shall be taken as unity) and shall
be calculated at the final equilibrium from the formula:
(GZppax —0.04)- A

Smom,i =
M heel
where:
A - is the intact displacement at the respective
draught (ds, dp or di);
Mipeer - is the maximum assumed heeling moment as
calculated in accordance with 2.7.5; and
Smom,i < 1
2.7.5 The heeling moment Mhee: is to be calculated as
follows:
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Mheel = maXimum{Mpassenger or Mwind O Msurvivaleraft }

2.7.5.1 M passenger 1s the maximum assumed heeling mo-
ment resulting from movement of passengers, and is to be ob-
tained as follows:

M[)asx('ng('r = (0075Np) (0453) [trn]

where:

N, - isthe maximum number of passengers per-
mitted to be on board in the service condi-
tion corresponding to the deepest subdivi-
sion draught under consideration; and

B - is the breadth of the ship as defined in item
224.

Alternatively, the heeling moment may be cal-
culated assuming the passengers are distributed with 4 persons
per square metre on available deck areas towards one side of
the ship on the decks where muster stations are located and in
such a way that they produce the most adverse heeling mo-
ment. In doing so, a weight of 75 kg per passenger is to be
assumed.

2752 Myina is the maximum assumed wind moment
acting in a damage situation:
Myina = (P°A°Z)/9.806 [tm]

where:
P = 120 N/m?;
A = projected lateral area above waterline;
Z = distance from centre of lateral projected
area above waterline to 7/2; and
T = respective draught (ds, dp or di).
2.75.3 Muvivaicrape s the maximum assumed heeling

moment due to the launching of all fully loaded davit-launched
survival craft on one side of the ship. It shall be calculated us-
ing the following assumptions:

1 all lifeboats and rescue boats fitted on the
side to which the ship has heeled after hav-
ing sustained damage shall be assumed to
be swung out fully loaded and ready for
lowering;

.2 for lifeboats which are arranged to be
launched fully loaded from the stowed po-
sition, the maximum heeling moment dur-
ing launching shall be taken;

.3 a fully loaded davit-launched liferaft at-
tached to each davit on the side to which
the ship has heeled after having sustained
damage shall be assumed to be swung out
ready for lowering;

4 persons not in the life-saving appliances
which are swung out shall not provide ei-
ther additional heeling or righting mo-
ment; and;

.5  life-saving appliances on the side of the
ship opposite to the side to which the ship
has heeled shall be assumed to be in a
stowed position.

2.7.6 Unsymmetrical flooding is to be kept to a mini-
mum consistent with the efficient arrangements. Where it is
necessary to correct large angles of heel, the means adopted
shall, where practicable, be self-acting, but in any case where
controls to equalization devices are provided they shall be op-
erable from above the bulkhead deck of passenger ships and
the freeboard deck of cargo ships. These fittings together with
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their controls shall be acceptable to the Register”. Suitable in-
formation concerning the use of equalization devices shall be
supplied to the master of the ship.

2.7.6.1 Tanks and compartments taking part in such
equalization shall be fitted with air pipes or equivalent means
of sufficient cross-section to ensure that the flow of water into
the equalization compartments is not delayed.

2.7.6.2 The factor s: is to be taken as zero in those cases
where the final waterline, taking into account sinkage, heel and
trim, immerses:

.1 for cargo ships, the lower edge of openings
through which progressive flooding may
take place and such flooding is not ac-
counted for in the calculation of factor si.
Such openings shall include air-pipes,
ventilators and openings which are closed
by means of weathertight doors or hatch
covers;

2 any part of the bulkhead deck in passenger
ships considered a horizontal evacuation
route for compliance with the Rules for the
classification of ships, Part 17 — Fire pro-
tection; and

.3 for passenger ships subject to the provi-
sions of this Section and constructed be-
fore 1 January 2024, the lower edge of
openings through which progressive
flooding may take place and such flooding
is not accounted for in the calculation of
factor si. Such openings shall include air
pipes, ventilators and openings which are
closed by means of weathertight doors or
hatch covers.

2.7.6.3 The factor s is to be taken as zero if, taking into
account sinkage, heel and trim, any of the following occur in
any intermediate stage or in the final stage of flooding:

.1 immersion of any vertical escape hatch in
the bulkhead deck of passenger ships and
the freeboard deck of cargo ships intended
for compliance with the Rules for the clas-
sification of ships, Part 17 — Fire protec-
tion;

.2 any controls intended for the operation of
watertight doors, equalization devices,
valves on piping or on ventilation ducts in-
tended to maintain the integrity of water-
tight bulkheads from above the bulkhead
deck of passenger ships and the freeboard
deck of cargo ships become inaccessible
or inoperable;

3 immersion of any part of piping or venti-
lation ducts located within the assumed
extent of damage and carried through a
watertight boundary if this can lead to the
progressive flooding of compartments not
assumed as flooded; and

4 for passenger ships constructed on or after
1 January 2024, immersion of the lower

Reference is made to the Recommendation on a standard method for estab-
lishing compliance with the requirements for cross-flooding arrangements

edge of openings through which progres-
sive flooding may take place and such
flooding is not accounted for in the calcu-
lation of factor si. Such openings shall in-
clude air pipes, ventilators and openings
which are closed by means of weathertight
doors or hatch covers.

2.7.6.4 However, where compartments assumed
flooded due to progressive flooding are taken into account in
the damage stability calculations, multiple values of Sintermediate,i
may be calculated, assuming equalization in additional flood-
ing phases.

2.7.6.5 Except as provided in 2.7.6.3.1, openings closed
by means of watertight manhole covers and flush scuttles, re-
motely operated sliding watertight doors, sidescuttles of the
non-opening type as well as watertight access doors and wa-
tertight hatch covers required to be kept closed during naviga-
tion in accordance with Heads 2.18 to 2.20 need not be con-
sidered.

2.7.7 Where horizontal watertight boundaries are fit-
ted above the waterline under consideration the s-value calcu-
lated for the lower compartment or group of compartments
shall be obtained by multiplying the value as determined in
2.7.1.1 by the reduction factor v, according to 2.7.7.1, which
represents the probability that the spaces above the horizontal
subdivision will not be flooded.

2.7.71 The factor vy shall be obtained from the formula:

Vm =V (Hj,n,m,d) -V (Hj,n,m—l,d)

where:

Hjnm is the least height above the baseline, in
metres, within the longitudinal range of
X1G)...X2G+n-1) Of the m™ horizontal bound-
ary which is assumed to limit the vertical
extent of flooding for the damaged com-
partments under consideration;

Hjnm1 is the least height above the baseline,
in metres, within the longitudinal range of
XiG)...X2¢+n-1) of the (m-1)" horizontal
boundary which is assumed to limit the
vertical extent of flooding for the damaged
compartments under consideration;

Jj signifies the aft terminal of the damaged
compartments under consideration;

m  represents each horizontal boundary
counted upwards from the waterline under
consideration;

d is the draught in question as defined in
Head 2.2; and

x; and x2 represent the terminals of the compart-
ment or group of compartments consid-
ered in 2.6.1.

2.7.7.2 The factors v(Hjnm,d) and v(Hjnm-1,d) shall be
obtained from the formulas:
(H—d)

H.d)=08H=4)
v, d) 738

, if (Hm-d) <7.8 [m];

v(H,d)= 0.8+ O.Z{W} in all other cases,

in passengers ships, adopted by the IMO by resolution A.266(VIII), as may
be amended.
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where:

v (Hjnm,d) isto be taken as 1, if Hx coincides with the
uppermost watertight boundary of the ship
within the range (x1¢...x2¢+n-1)); and

v (Hjno,d) isto be taken as 0.

In no case is v to be taken as less than zero or
more than 1.

2.7.7.3 In general, each contribution dA to the index A
in the case of horizontal subdivisions is obtained from the for-
mula:

dA = pi- [V1-Smin 1+( V2= V1) - Smin 2+...+(1- Ym-1) - Smin m]

where:
vm = the v-value calculated in accordance
with 2.7.7.1;
smin=  the least s-factor for all combinations of
damages obtained when the assumed
damage extends from the assumed dam-
age height H,» downwards.
2.8 PERMEABILITY
2.8.1 For the purpose of the subdivision and damage

stability calculations of this Section of the Rules, the permea-
bility of each general compartment or part of a compartment
shall be as follows:

Spaces Permeability
Appropriated to stores 0.60
Occupied by accommodation 0.95
Occupied by machinery 0.85
Void spaces 0.95
Intended for liquids 0 or 0.95*

*  Whichever results in the more severe requirement

2.8.2 For the purpose of the subdivision and damage
stability calculations of this Section of the Rules, the permea-
bility of each cargo compartment or part of a compartment
shall be as follows:

Spaces Permeability | Permeability | Permeability
at draught dj | at draught d, | at draught d;
Dry cargo spaces 0.70 0.80 0.95
Container spaces 0.70 0.80 0.95
Ro-ro spaces 0.90 0.90 0.95
Cargo liquids 0.70 0.80 0.95
2.8.3 Other figures for permeability may be used if

substantiated by calculations.

2.9 SPECIAL REQUIREMENTS
CONCERNING PASSENGER SHIP
STABILITY

29.1 A passenger ship intended to carry 400 or more
persons shall have watertight subdivision abaft the collision
bulkhead so that si=1 for a damage involving all the
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compartments within 0.08L measured from the forward per-
pendicular for the three loading conditions used to calculate
the attained subdivision index A. If the attained subdivision in-
dex A is calculated for different trims, this requirement shall
also be satisfied for those loading conditions.

2.9.2 A passenger ship intended to carry 36 or more
persons is to be capable of withstanding damage along the side
shell to an extent specified in 2.9.3. Compliance with this Head
is to be achieved by demonstrating that s;, as defined in 2.7, is
not less than 0.9 for the three loading conditions used to cal-
culate the attained subdivision index A. If the attained subdi-
vision index A is calculated for different trims, this require-
ment shall also be satisfied for those loading conditions.

2.9.3 The damage extent to be assumed when demon-
strating compliance with 2.9.2, is to be dependent on the total
number of persons carried, and L, such that:

.1 the vertical extent of damage is to extend
from the ship’s moulded baseline to a po-
sition up to 12.5 m above the position of
the deepest subdivision draught as defined
in 2.2, unless a lesser vertical extent of
damage were to give a lower value of s; ,
in which case this reduced extent is to be
used;

.2 where 400 or more persons are to be car-
ried, a damage length of 0.03 L, but not
less than 3 m is to be assumed at any posi-
tion along the side shell, in conjunction
with a penetration inboard of 0.1B but not
less than 0.75 m measured inboard from
the ship side, at right angles to the centre-
line at the level of the deepest subdivision
draught;

3 where fewer than 400 persons are carried,
damage length is to be assumed at any po-
sition along the shell side between trans-
verse watertight bulkheads provided that
the distance between two adjacent trans-
verse watertight bulkheads is not less than
the assumed damage length. If the distance
between adjacent transverse watertight
bulkheads is less than the assumed damage
length, only one of these bulkheads shall
be considered effective for the purpose of
demonstrating compliance with 2.9.2;

4 where 36 persons are carried, a damage
length of 0.015 L, but not less than 3 m is
to be assumed, in conjunction with a pen-
etration inboard of 0.05B but not less than
0.75 m; and

.5  where more than 36, but fewer than 400
persons are carried, the values of damage
length and penetration inboard, used in the
determination of the assumed extent of
damage, are to be obtained by linear inter-
polation between the values of damage
length and penetration which apply for
ships carrying 36 persons and 400 persons
as specified in previous sub-items .4 and
2.
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2.10 SYSTEM CAPABILITIES AND
OPERATIONAL INFORMATION
AFTER A FLOODING CASUALTY ON
PASSENGER SHIPS

2.10.1 Application

Passenger ships having length, as defined in
1.2.1, of 120 m or more or having three or more main vertical
zones shall comply with the provisions of this Head.

2.10.2 Availability of essential systems in case of
flooding damage”

A passenger ship shall be designed so that the
systems specified in Reg. II-2/21.4 of the SOLAS Convention,
as amended, remain operational when the ship is subject to
flooding of any single watertight compartment.

2.10.3 Operational information after a flooding casu-
alty.

For the purpose of providing operational infor-
mation to the Master for safe return to port after a flooding
casualty, passenger ships, as specified in 2.10.1, shall have:

.1 an onboard stability computer; or;

.2 shore-based support,

based on the guidelines developed by IMO ™.

2.104 Passenger ships constructed before 1 January
2014 shall comply with the provisions in previous item 2.10.3
not later than the first renewal survey after 1 January 2025.

2.11 DOUBLE BOTTOMS IN
PASSENGER SHIPS AND CARGO
SHIPS OTHER THAN TANKERS

2.11.1 A double bottom shall be fitted extending from
the collision bulkhead to the afterpeak bulkhead, as far as this
is practicable and compatible with the design and proper work-
ing of the ship.

2.11.2 Where a double bottom is required to be fitted
the inner bottom shall be continued out to the ship's sides in
such a manner as to protect the bottom to the turn of the bilge.
Such protection will be deemed satisfactory if the inner bottom
is not lower at any part than a plane parallel with the keel line
and which is located not less than a vertical distance & meas-
ured from the keel line, as calculated by the formula:

h = B/20

However, in no case is the value of /4 to be less
than 760 mm, and need not be taken as more than 2000 mm.

2.11.3 Wells:

1 Small wells constructed in the double bottom in
connection with drainage arrangements shall not
extend downward more than necessary. The ver-
tical distance from the bottom of such a well to

Refer to the Interim Explanatory Notes for the assessment of passenger ship
systems' capabilities after a fire or flooding casualty (IMO
MSC.1/Circ.1369) and Unified Interpretations of SOLAS regulation II-
2/21.4 (IMO MSC.1/Circ.1437).

Refer to the Guidelines on operational information for Masters of passen-
ger ships for safe return to port by own power or under tow (IMO

ok

a plane coinciding with the keel line shall not be
less than A/2 or 500 mm, whichever is greater, or
compliance with item 2.11.7 of this regulation
shall be shown for that part of the ship.

2 Other wells (e.g. for lubricating oil under main
engines) may be permitted by the Register if sat-
isfied that the arrangements give protection
equivalent to that afforded by a double bottom
complying with this Head.

.1 For a cargo ship of 80 m in length and up-
wards or for a passenger ship, proof of
equivalent protection is to be shown by
demonstrating that the ship is capable of
withstanding bottom damages as specified
in item 2.11.7. Alternatively, wells for lu-
bricating oil below main engines may pro-
trude into the double bottom below the
boundary line defined by the distance &
provided that the vertical distance between
the well bottom and a plane coinciding
with the keel line is not less than A/2 or 500
mm, whichever is greater.

.2 For cargo ships of less than 80 m in length
the arrangements shall provide a level of
safety to the satisfaction of the Register.

2.114 A double bottom need not be fitted in way of wa-
tertight tanks, including dry tanks of moderate size, provided
the safety of the ship is not impaired in the event of bottom or
side damage.

2.11.5 Any part of a cargo ship of 80 m in length and
upwards or of a passenger ship that is not fitted with a double
bottom in accordance with 2.11.1 or 2.11.4, as specified in
2.11.2, shall be capable of withstanding bottom damages, as
specified in 2.11.7, in that part of the ship. For cargo ships of
less than 80 m in length the alternative arrangements shall pro-
vide a level of safety to the satisfaction of the Register.

2.11.6 In the case of unusual bottom arrangements in a
cargo ship of 80 m in length and upwards or a passenger ship,
it shall be demonstrated that the ship is capable of withstand-
ing bottom damages as specified in 2.11.7. For cargo ships of
less than 80 m in length the alternative arrangements shall pro-
vide a level of safety to the satisfaction of the Register.

2.11.7 Compliance with items 2.11.3.1, 2.11.3.2.1,
2.11.5 and 2.11.6 is to be achieved by demonstrating that s; ,
when calculated in accordance with Head 2.7, is not less than
1 for all service conditions when subject to bottom damage
with an extent specified in sub-.2 below for any position in the
affected part of the ship:

.1 Flooding of such spaces shall not render
emergency power and lighting, internal
communication, signals or other emer-
gency devices inoperable in other parts of
the ship.

MSC.1/Circ.1400) for ships constructed on or after 1 January 2014 but be-
fore 13 May 2016, or the Revised guidelines on operational information for
masters of passenger ships for safe return to port (IMO
MSC.1/Circ.1532/Rev.1) for ships constructed on or after 13 May 2016, or
the Guidelines on operational information for masters in case of flooding
for passenger ships constructed before 1 January 2014 (MSC.1/Circ.1589).
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.2 Assumed extent of damage shall be as fol-
lows:

For 0.3 L from the

forward perpendicular Any other part of the

ship

of the ship
Longitudinal | 1/3 L*3 or 14.5 m, 1/3 L3 or 14.5 m,
extent whichever is less whichever is less

B/6 or 5m,
whichever is less

Transverse ex- | B/6 or 10 m,
tent whichever is less

Vertical extent, | B/20, to be taken not
measured from | less than 0.76 m and
the keel line not more than 2 m

B/20, to be taken not
less than 0.76 m and
not more than 2 m

.3 If any damage of a lesser extent than the
maximum damage specified in .2 would
result in a more severe condition, such
damage should be considered.

2.11.8 In case of large lower holds in passenger ships,
the Register may require an increased double bottom height of
not more than B/10 or 3 m, whichever is less, measured from
the keel line. Alternatively, bottom damages may be calculated
for these areas, in accordance with 2.11.7, but assuming an in-
creased vertical extent.

2.12 PASSENGER SHIPS CARRYING
GOODS VEHICLES AND
ACCOMPANYING PERSONNEL

2.12.1 This Head applies to passenger ships designed or
adapted for the carriage of goods vehicles and accompanying
personnel.

2.12.2 If in such a ship the total number of passengers
which include personnel accompanying vehicles does not ex-
ceed 12 + Ada/25, where Aq = total deck area (square metres) of
spaces available for the stowage of goods vehicles and where
the clear height at the stowage position and at the entrance to
such spaces is not less than 4 m, the provisions of 7.12 of the
Rules for the classification of ships, Part 3 — Hull Equipment
in respect of watertight doors apply except that the doors may
be fitted at any level in watertight bulkheads dividing cargo
spaces. Additionally, indicators are required on the navigation
bridge to show automatically when each door is closed and all
door fastenings are secured.

2.12.3 The ship may not be certified for a higher num-
ber of passengers than assumed in 2.12.2, if a watertight door
has been fitted in accordance with this Head.

2.13 INTERNAL WATERTIGHT
INTEGRITY OF PASSENGER SHIPS
ABOVE THE BULKHEAD DECK

2.13.1 For passenger ships subject to the provisions of
this Section and constructed before 1 January 2024, the Regis-
ter may require that all reasonable and practicable measures
shall be taken to limit the entry and spread of water above the

Refer to the Guidance notes on the integrity of flooding boundaries above
the bulkhead deck of passenger ships for proper application of regulations
1I-1/8 and 20, paragraph 1, of SOLAS 1974, as amended (MSC/Circ.541,
as may be amended).
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bulkhead deck. Such measures may include partial bulkheads
or webs. When partial watertight bulkheads and webs are fitted
on the bulkhead deck, above or in the immediate vicinity of
watertight bulkheads, they shall have watertight shell and
bulkhead deck connections so as to restrict the flow of water
along the deck when the ship is in a heeled damaged condition.
Where the partial watertight bulkhead does not line up with the
bulkhead below, the bulkhead deck between shall be made ef-
fectively watertight. Where openings, pipes, scuppers, electric
cables etc. are carried through the partial watertight bulkheads
or decks within the immersed part of the bulkhead deck, ar-
rangements shall be made to ensure the watertight integrity of
the structure above the bulkhead deck. *

2.13.2 For ships constructed on or after 1 January 2024,
the internal watertight subdivision arrangements to limit the
entry and spread of water above the bulkhead deck shall be in
accordance with the design arrangements necessary for com-
pliance with the stability requirements in this Section if appli-
cable. Where pipes, scuppers, electric cables, etc. are carried
through internal watertight boundaries that are immersed at
any intermediate or final stage of flooding in damage cases that
contribute to the attained subdivision index A, arrangements
shall be made to ensure their watertight integrity.

2.13.3 For ships constructed on or after 1 January 2024,
doors in internal watertight subdivision arrangements above
the bulkhead deck, and also above the worst intermediate or
final stage of flooding waterlines, shall be capable of prevent-
ing the passage of water when immersed in the required range
of positive stability for any damage cases contributing to the
attained subdivision index A. These doors may remain open
provided they can be remotely closed from the navigation
bridge. They shall always be ready to be immediately closed.

2.134 All openings in the exposed weather deck shall
have coamings of ample height and strength and shall be pro-
vided with efficient means for expeditiously closing them
weathertight. Freeing ports, open rails and scuppers shall be
fitted as necessary for rapidly clearing the weather deck of wa-
ter under all weather conditions. Minimum required dimen-
sions of these openings are stated in the International Conven-
tion on Load Lines 1966 and Protocol of 1988, as amended.

2.13.5 Air pipes terminating within a superstructure
which are not fitted with watertight means of closure shall be
considered as unprotected openings when applying provisions
of sub-item 2.7.7.2.

2.13.6 Sidescuttles, gangway, cargo and fuelling ports
and other means for closing openings in the shell plating above
the bulkhead deck shall be of efficient design and construction
and of sufficient strength having regard to the spaces in which
they are fitted and their positions relative to the deepest subdi-
vision draught.”*

2.13.7 Efficient inside deadlights, so arranged that they
can be easily and effectively closed and secured watertight,
shall be provided for all sidescuttles to spaces below the first
deck above the bulkhead deck.

Refer to the Recommendation on strength and security and locking arrange-
ments of shell doors on ro-ro passenger ships, adopted by the IMO by res-
olution A.793(19).
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2.14 INTEGRITY OF THE HULL AND
SUPERSTRUCTURE, DAMAGE
PREVENTION AND CONTROL ON
RO-RO PASSENGER SHIPS

2.14.1

.1 Subject to the provisions of .2 and .3 of
this item, all accesses that lead to spaces
below the bulkhead deck shall have a low-
est point which is not less than 2.5 m above
the bulkhead deck.

.2 Where vehicle ramps are installed to give
access to spaces below the bulkhead deck,
their openings shall be able to be closed
weathertight to prevent ingress of water
below, alarmed and indicated to the navi-
gation bridge.

.3 The Register may permit the fitting of par-
ticular accesses to spaces below the bulk-
head deck provided they are necessary for
the essential working of the ship, e.g. the
movement of machinery and stores, sub-
ject to such accesses being made water-
tight, alarmed and indicated on the naviga-
tion bridge.

2.14.2 Indicators shall be provided on the navigation
bridge for all shell doors, loading doors and other closing ap-
pliances which, if left open or not properly secured, could, in
the opinion of the Register, lead to flooding of a special cate-
gory space or ro-ro space. The indicator system shall be de-
signed on the fail-safe principle and shall show by visual
alarms if the door is not fully closed or if any of the securing
arrangements are not in place and fully locked and by audible
alarms if such door or closing appliances become open or the
securing arrangements become unsecured. The indicator panel
on the navigation bridge shall be equipped with a mode selec-
tion function “harbour/sea voyage” so arranged that an audible
alarm is given on the navigation bridge if the ship leaves har-
bour with the bow doors, inner doors, stern ramp or any other
side shell doors not closed or any closing device not in the cor-
rect position. The power supply for the indicator system shall
be independent of the power supply for operating and securing
the doors.

2.14.3 Television surveillance and a water leakage de-
tection system shall be arranged to provide an indication to the
navigation bridge and to the engine control station of any leak-
age through inner and outer bow doors, stern doors or any
other shell doors which could lead to flooding of special cate-
gory spaces or ro-ro spaces.

2.15 ASSIGNING, MARKING AND
RECORDING OF SUBDIVISION LOAD
LINES FOR PASSENGER SHIPS

2.15.1 In order that the required degree of subdivision
shall be maintained, a load line corresponding to the approved

Refer to the Guidelines for damage control plans and information to the
master (MSC.1/Circ.1245), as amended by MSC.1/Circ.1570 and to the
Guidelines for verification of damage stability requirements for tankers
(MSC.1/Circ.1461).

subdivision draught shall be assigned and marked on the ship's
sides. A ship intended for alternating modes of operation may,
if the owners desire, have one or more additional load lines
assigned and marked to correspond with the subdivision
draughts which the Register may approve for the alternative
service configurations. Each service configuration so ap-
proved shall comply with Heads 2.4 to 2.9 independently of
the results obtained for other modes of operation.

2.15.2 The subdivision load lines assigned and marked
shall be recorded in the Passenger Ship Safety Certificate, and
shall be distinguished by the notation P1 for the principal pas-
senger service configuration, and P2, P3, etc., for the alterna-
tive configurations. The principal passenger configuration
shall be taken as the mode of operation in which the required
subdivision index R will have the highest value.

2.15.3 The freeboard corresponding to each of these
load lines shall be measured at the same position and from the
same deck line as the freeboards determined in accordance
with the International Convention on Load Lines in force.

2.154 The freeboard corresponding to each approved
subdivision load line and the service configuration, for which
it is approved, shall be clearly indicated on the Passenger Ship
Safety Certificate.

2.15.5 In no case shall any subdivision load line mark
be placed above the deepest load line in salt water as deter-
mined by the strength of the ship or the International Conven-
tion on Load Lines in force.

2.15.6 Whatever may be the position of the subdivision
load line marks, a ship shall in no case be loaded so as to sub-
merge the load line mark appropriate to the season and locality
as determined in accordance with the International Convention
on Load Lines in force.

2.15.7 A ship shall in no case be so loaded that when it
is in salt water the subdivision load line mark appropriate to
the particular voyage and service configuration is submerged.

2.16 DAMAGE CONTROL
INFORMATION *

2.16.1 There shall be permanently exhibited, or readily
available on the navigation bridge, for the guidance of the of-
ficer in charge of the ship, plans showing clearly for each deck
and hold the boundaries of the watertight compartments, the
openings therein with the means of closure and position of any
controls thereof, and the arrangements for the correction of any
list due to flooding. In addition, booklets containing the afore-
mentioned information shall be made available to the officers
of the ship.™

2.16.2 Watertight doors in passenger ships permitted to
remain open during navigation shall be clearly indicated in the
ship’s stability information.

2.16.3 General precautions to be included shall consist
of a listing of equipment, conditions, and operational

Refer to the Guidelines for damage control plans and information to the
master (MSC.1/Circ.1245).
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procedures, considered by the Register to be necessary to
maintain watertight integrity under normal ship operations.

2.16.4 Specific precautions to be included shall consist
of a listing of elements (i.e. closures, security of cargo, sound-
ing of alarms, etc.) considered by the Register to be vital to the
survival of the ship, passengers and crew.

2.16.5 In case of ships to which damage stability re-
quirements of the Heads 2.4 to 2.9 of this Part of the Rules
apply, damage stability information shall provide the master a
simple and easily understandable way of assessing the ship’s
survivability in all damage cases involving a compartment or
group of compartments.

2.16.6 For passenger ships constructed on or after 1
January 2024, and to item 2.10.3 applies, the damage control
information shall include a reference to activation of damage
stability support from the onboard stability computer, if in-
stalled, and to shore-based support when provided.

2.16.7 For all passenger ships, constructed before, on or
after 1 January 2020, a damage control drill shall take place at
least every three months. The damage control drill shall satisfy
the provisions setin Reg.19-1, Ch. II-1 of SOLAS Convention,
as amended by IMO Res. MSC.421(98).

2.17 PERIODICAL OPERATION AND
INSPECTION OF WATERTIGHT
DOORS, ETC., IN PASSENGER SHIPS

2,171 Operational tests of watertight doors, sidescut-
tles, valves and closing mechanisms of scuppers shall take
place weekly. In ships in which the voyage exceeds one week
in duration, a complete set of operational tests shall be held
before the voyage commences, and others thereafter at least
once a week during the voyage.

2.17.2 All watertight doors, both hinged and power op-
erated, in watertight bulkheads, in use at sea, shall be operated
daily.

2.17.3 The watertight doors and all mechanisms and in-
dicators connected therewith, all valves, the closing of which
is necessary to make a compartment watertight, and all valves
the operation of which is necessary for damage control cross
connections shall be periodically inspected at sea at least once
a week.

2.174 A record of all operational tests and inspections
required by this Head shall be recorded in the log-book with
an explicit record of any defects which may be disclosed.

2.18 PREVENTION AND CONTROL OF
WATER INGRESS, ETC.

2.18.1 All watertight doors shall be kept closed during
navigation except that they may be opened during navigation
as specified in 2.18.3. Watertight doors of a width of more than
1.2 m in machinery spaces as permitted by 7.12.2 of the Rules
for the classification of ships, Part 3 — Hull Equipment may
only be opened in the circumstances detailed in particular
items of that Head. Any door which is opened in accordance
with this paragraph shall be ready to be immediately closed.

2025

2.18.2 Watertight doors located below the bulkhead
deck of passenger ships and the freeboard deck of cargo ships
having a maximum clear opening width of more than 1.2 m
shall be kept closed during navigation, except for limited peri-
ods when absolutely necessary as determined by the Register.

2.18.3 A watertight door may be opened during naviga-
tion to permit the passage of passengers or crew, or when work
in the immediate vicinity of the door necessitates it being
opened. The door must be immediately closed when transit
through the door is complete or when the task which necessi-
tated it being open is finished. The Register shall authorize that
such a watertight door may be opened during navigation only
after careful consideration of the impact on ship operations and
survivability taking into account guidance issued by the IMO.
A watertight door permitted to be opened during navigation
shall be clearly indicated in the ship's stability information and
shall always be ready to be immediately closed.

2.184 2.18.4 Portable plates on bulkheads shall al-
ways be in place before the voyage commences, and shall not
be removed during navigation except in case of urgent neces-
sity at the discretion of the master. The necessary precautions
shall be taken in replacing them to ensure that the joints are
watertight. Power-operated sliding watertight doors permitted
in machinery spaces in accordance with 7.12.2 of the Rules for
the classification of ships, Part 3 — Hull Equipment shall be
closed before the voyage commences and shall remain closed
during navigation except in case of urgent necessity at the dis-
cretion of the Master.

2.18.5 Watertight doors fitted in watertight bulkheads
dividing cargo spaces on tween decks in accordance with
7.12.2 of the Rules for the classification of ships, Part 3 — Hull
Equipment shall be closed before the voyage commences and
shall be kept closed during navigation. The time at which such
doors are opened or closed shall be recorded in such logbook
as may be prescribed by the Register.

2.18.6 For ships subject to the provisions of this Section
and constructed before 1 January 2024, gangway, cargo and
fueling ports fitted below the bulkhead deck of passenger ships
and the freeboard deck of cargo ships shall be effectively
closed and secured watertight before the voyage commences,
and shall be kept closed during navigation.

2.18.7 The following doors, located above the bulkhead
deck of passenger ships and the freeboard deck of cargo ships,
shall be closed and locked before the voyage commences and
shall remain closed and locked until the ship is at its next berth:
.1 cargo loading doors in the shell or the
boundaries of enclosed superstructures;
.2 bow visors fitted in positions as indicated
in .1 above;
.3 cargo loading doors in the collision bulk-
head; and
4 ramps forming an alternative closure to
those defined in the above sub-items .1 to
.3 inclusive.

2.18.8 Provided that where a door cannot be opened or
closed while the ship is at the berth such a door may be opened
or left open while the ship approaches or draws away from the
berth, but only so far as may be necessary to enable the door
to be immediately operated. In any case, the inner bow door
must be kept closed.
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2.18.9 For ships constructed on or after 1 January 2024,
gangway, cargo and fueling ports fitted below the bulkhead
deck of passenger ships and the freeboard deck of cargo ships
and all watertight hatches shall be effectively closed and se-
cured watertight before the voyage commences, and shall be
kept closed during navigation. However, the Master may per-
mit a watertight hatch to be opened during navigation for a
limited period of time sufficient to permit passage or for ac-
cess. It shall then be closed.

2.18.10 Notwithstanding the requirements of sub-items
2.18.8.1 and 2.18.8.4, the Register may authorize that particu-
lar doors can be opened at the discretion of the master, if nec-
essary for the operation of the ship or the embarking and dis-
embarking of passengers when the ship is at safe anchorage
and provided that the safety of the ship is not impaired..

2.18.11 The Master shall ensure that an effective system
of supervision and reporting of the closing and opening of the
doors referred to in item 2.18.8 is implemented.

2.18.12 The master shall ensure, before any voyage com-
mences, that an entry in the officially prescribed log-book is
made of the time the doors specified in item 2.18.13 are closed
and the time at which particular doors are opened in accord-
ance with 2.18.14.

2.18.13 Hinged doors, portable plates, sidescuttles,
gangway, cargo and bunkering ports and other openings,
which are required by this Head to be kept closed during nav-
igation, shall be closed before the voyage commences. The
time at which such doors are opened and closed (if permissible
under provisions of this Head) shall be recorded in officially
prescribed log-book.

2.18.14 Where in a between-decks, the sills of any of the
sidescuttles referred to in 7.2 of the Rules for the classification
of ships, Part 3 — Hull Equipment are below a line drawn par-
allel to the bulkhead deck at side of passenger ships and the
freeboard deck at side of cargo ships, and having its lowest
point 1.4 m plus 2.5% of the breadth of the ship above the wa-
ter when the voyage commences, all the sidescuttles in that
between-decks shall be closed watertight and locked before the
voyage commences, and they shall not be opened before the
ship arrives at the next port. In the application of this item the
appropriate allowance for fresh water may be made when ap-
plicable.

.1~ The time at which such sidescuttles are
opened in port and closed and locked be-
fore the voyage commences shall be rec-
orded in officially prescribed log-book.

.2 For any ship that has one or more sidescut-
tles so placed that the requirements of this
item would apply when it was floating at
its deepest subdivision draught, the Regis-
ter may indicate the limiting mean draught
at which these sidescuttles will have their
sills above the line drawn parallel to the
bulkhead deck at side of passenger ships
and the freeboard deck at side of cargo
ships, and having its lowest point 1.4 m
plus 2.5% of the breadth of the ship above
the waterline corresponding to the limiting
mean draught, and at which it will there-
fore be permissible for the voyage to com-
mence without them being closed and
locked and to be opened during navigation

on the responsibility of the master. In trop-
ical zones as defined in the International
Convention on Load Lines in force, this
limiting draught may be increased by 0.3
m.

2.18.15 Sidescuttles and their deadlights which will not
be accessible during navigation shall be closed and secured be-
fore the voyage commences.

2.18.16 If cargo is carried in spaces appropriated alterna-
tively to the carriage of cargo or passengers, the sidescuttles
and their deadlights shall be closed watertight and locked be-
fore the cargo is shipped and the time at which such scuttles
and deadlights are closed and locked shall be recorded in offi-
cially prescribed log-book.

2.19 SPECIAL REQUIREMENTS FOR
RO-RO PASSENGER SHIPS

2.19.1 Special category spaces and ro-ro spaces shall be
continuously patrolled or monitored by effective means, such
as television surveillance, so that any movement of vehicles in
adverse weather conditions and unauthorized access by pas-
sengers thereto can be detected during navigation.

2.19.2 Documented operating procedures for closing
and securing all shell doors, loading doors and other closing
appliances which, if left open or not properly secured, could,
in the opinion of the Register, lead to flooding of a special cat-
egory space or ro-ro space, shall be kept on board and posted
at an appropriate place.

2.19.3 All accesses from the ro-ro deck and vehicle
ramps that lead to spaces below the bulkhead deck shall be
closed before the voyage commences and shall remain closed
until the ship is at its next berth.

2.194 The Master shall ensure that an effective system
of supervision and reporting of the closing and opening of such
accesses referred to in 2.19.3 is implemented.

2.19.5 The Master shall ensure, before the voyage com-
mences, that an entry in the log-book, as required by 2.18.13,
is made of the time of the last closing of the accesses referred
toin 2.19.3.

2.19.6 Notwithstanding the requirements of 2.19.3, the
Register may permit some accesses to be opened during the
voyage, but only for a period sufficient to permit through pas-
sage and, if required, for the essential working of the ship.

2.19.7 All transverse or longitudinal bulkheads which
are taken into account as effective to confine the seawater ac-
cumulated on the ro-ro deck shall be in place and secured be-
fore the voyage commences and remain in place and secured
until the ship is at its next berth.

2.19.8 Notwithstanding the requirements of 2.19.7, the
Register may permit some accesses within such bulkheads to
be opened during the voyage but only for sufficient time to
permit through passage and, if required, for the essential work-
ing of the ship.

2.19.9 In all ro-ro passenger ships, the master or the
designated officer shall ensure that, without the expressed con-
sent of the master or the designated officer, no passengers are
allowed access to an enclosed ro-ro deck during navigation.
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2.20 ADDITIONAL REQUIREMENTS
FOR PREVENTION AND CONTROL OF
WATER INGRESS, ETC., IN CARGO
SHIPS

2.20.1 Openings in the shell plating below the deck lim-
iting the vertical extent of damage shall be kept permanently
closed while at sea.

2.20.2 Notwithstanding the requirements of item
2.20.3, the Register may authorize that particular doors may
be opened at the discretion of the master, if necessary for the
operation of the ship and provided that the safety of the ship is
not impaired.

2.20.3 Watertight doors or ramps fitted to internally
subdivide large cargo spaces shall be closed before the voyage
commences and shall be kept closed during navigation. The
time at which such doors are opened or closed shall be rec-
orded in officially prescribed log-book.

2.204 The use of access doors and hatch covers in-
tended to ensure the watertight integrity of internal openings
shall be authorized by the officer of the watch.

2.21 TIMBER DECK CARGO IN THE
CONTEXT OF DAMAGE STABILITY
REQUIREMENTS

2.21.1 For ships carrying timber deck cargoes which
have to fulfil the damage stability requirements of this Part of
the Rules, stability information, as required in 1.5.1.3.8,
1.5.1.3.10 and 1.5.1.3.11 of the Rules for the classification of
ships, Part 4 — Stability, shall include, among other damage
stability related issues, a curve of minimum operating meta-
centric height (GM) versus draught or maximum allowable
vertical centre of gravity (KG) versus draught which covers
the requirements in 1.5.1.3.8 of the Rules for the classification
of ships, Part 4 — Stability.

2.21.2 To ensure the buoyancy of timber deck cargo
can be justifiably credited in damage stability calculations, the
integrity of the lashed timber deck cargo shall comply with the
following:

.1~ The timber deck cargo is to be stowed in
accordance with the requirements of 2.9 of
the CODE OF SAFE PRACTICE FOR
SHIPS CARRYING TIMBER DECK
CARGOES, 2011 (IMO Resolution
A.1048(27)).

.2 The timber deck cargo is to be secured by
lashings and/or uprights.

.3 Lashings and uprights are to comply with
the requirements of 2.10 of the CODE OF
SAFE PRACTICE FOR SHIPS CARRY-
ING TIMBER DECK CARGOES, 2011
(IMO Resolution A.1048(27)).

2.21.3 The height and extent of the timber deck cargo
shall be in accordance with 3.3.5 of the Rules for the classifi-
cation of ships, Part 4 — Stability, and shall be at least stowed
to the standard height of one superstructure.
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2.214 The permeability of the timber deck cargo is not
to be less than 25% of the volume occupied by the cargo up to

one standard superstructure.

2.21.5 Unless instructed otherwise by the Register, the
stability information for ships with timber deck cargoes shall
be supplemented by additional curve(s) of limiting GM (or
KG) covering the timber draught range.

2.21.6 The above described curve(s) applicable for con-
ditions with timber deck cargo is/are to be developed as de-
scribed in 1.5.1.6 of the Rules for the classification of ships,
Part 4 — Stability, and considering timber deck cargo at the
deepest timber subdivision draught and at the partial timber
subdivision draught only.

2.21.7 The limiting GM shall be varied linearly be-
tween the deepest timber subdivision draught, and between the
partial timber subdivision draught and the light service draught
respectively. Where timber freeboards are not assigned the
deepest and partial draughts shall relate to the summer load

line.

2.21.8 When considering the vertical extent of damage,
the upper deck may be regarded as a horizontal subdivision (in
accordance with 2.7.7.1 of this Part of the Rules). Thus when
calculating damage cases which are limited vertically to the
upper deck with the corresponding v factor, the timber deck
cargo may be considered to remain buoyant with an assumed
permeability of 0.25 at the deepest and partial draught. For
damage extending above the upper deck the timber deck cargo
buoyancy in way of the damage zone is to be ignored.
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3 SPECIFIC STABILITY
REQUIREMENTS FOR RO-RO
PASSENGER SHIPS TO WHICH
DIRECTIVE 2009/45/EC, AS
AMENDED BY DIRECTIVE (EU)
2023/946 APPLIES

3.1 GENERAL

3.1.1 Purpose

The purpose of this Section is to lay down a uni-
form level of specific stability requirements for ro-ro passen-
ger ships, which will improve the survivability of this type of
vessel in case of collision damage and provide a high level of
safety for the passengers and the crew, according to Directive
(EU) 2023/946 of the European Parliament and of the Council
of 10 May 2023 amending Directive 2003/25/EC as regards
the inclusion of improved stability requirements and the align-
ment of that Directive with the stability requirements defined
by the International Maritime Organization.

3.1.2 Definitions

For the purpose of the present Section the fol-

lowing definitions have been applied:

.1 ro-ro passenger ship means a ship carry-
ing more than 12 passengers, having ro-ro
cargo spaces or special category spaces, as
defined in Regulation II-2/A/2, Annex I of
Directive 2009/45/EC;

.2 apassenger is every person other than the
master and the members of the crew or
other persons employed or engaged in any
capacity on board a ship on the business of
that ship and other than a child under one
year of age;

.3 existing ro-ro passenger ship means a ro-
ro passenger ship the keel of which is laid
or which is at a similar stage of construc-
tion before 5 December 2024; a similar
stage of construction means the stage at
which:

(i) construction identifiable with a
specific ship begins; and

(i) assembly of that ship has com-
menced comprising at least 50
tonnes or 1 % of the estimated
mass of structural material,
whichever is less;

4 new ro-ro passenger ship means a ro-ro
passenger ship which is not an existing ro-
ro passenger ship;

.5 SOLAS Convention means the 1974 In-
ternational Convention for the Safety of
Life at Sea and amendments thereto in
force;

(i) ‘SOLAS 90’ means the 1974 Interna-
tional Convention for the Safety of

.10

11

12

13

.14

Life at Sea, as last amended by Reso-
lution MSC.117(74);

(i1) ‘SOLAS 2009’ means the 1974 Inter-
national Convention for the Safety of
Life at Sea, as last amended by Reso-
lution MSC.216(82);

(iii) ‘SOLAS 2020’ means the 1974 Inter-
national Convention for the Safety of
Life at Sea, as last amended by Reso-
lution MSC.421(98);

regular service means a series of ro-ro
passenger ship crossings operated so as to
serve traffic between the same two or more
ports, or a series of voyages from and to
the same port without intermediate calls,
either:

(i) according to a published timetable; or

(i1) with crossings so regular or frequent
that they constitute a recognizable sys-
tematic series;

Stockholm Agreement means the Agree-
ment concluded at Stockholm on 28 Feb-
ruary 1996 in pursuance of SOLAS 95
Conference Resolution 14 ‘Regional
agreements on specific stability require-
ments for ro-ro passenger ships’, adopted
on 29 November 1995;
administration of flag State means the
competent authorities of the State whose
flag the ro-ro passenger ship is entitled to
fly;
international voyage means a sea voyage
from a port of a EU Member State to a port
outside that Member State, or vice versa;
specific stability requirements means,
when used as a collective term, the stabil-
ity requirements set out in 3.1.6;
significant wave height (hs) is the aver-
age height of the highest third of wave
heights observed over a given period;
residual freeboard (fr) is the minimum
distance between the damaged ro-ro deck
and the final waterline at the location of
the damage, without taking into account
the additional effect of the sea water accu-
mulated on the damaged ro-ro deck;
barriers means the bulkheads not extend-
ing in vertical direction to the level of the
deck above, thus not preventing progres-
sive flooding to occur through the gap be-
tween the deck and the upper end of the
bulkhead when the level of accumulated
water in damaged compartment reach the
height of the bulkhead;
Company means the owner of a ro-ro pas-
senger ship or any other organization or
person, such as the manager or the bare-
boat charterer, who has assumed responsi-
bility for operating the passenger ship
from the owner.

3.1.3 Scope of application

1

The requirements of this Section shall ap-
ply to all ro-ro passenger ships operating
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3.1.5

3.1.6

2025

to or from a port of an EU Member State
on a regular service, regardless of their
flag, except those referred to in item 3.1.4;
Ro-ro passenger ships referred to in
3.1.3.1, operating exclusively in sea areas
where the significant wave height is equal
to or lower than 1.5 metres are not sub-
jected to compliance with the require-
ments of this section.

Ro-ro passenger ships to which the provisions
of Section 2 apply

1

Ro-ro passenger ships engaged on interna-
tional voyages, arranged to be built in lieu
to date as defined in item 2.1.5 of this Part
of the Rules, shall comply with the re-
quirements of Section 2 of this Part of the
Rules, instead of the requirements of this
Section.

For the ships referred to in sub-item .1
above, when applying the provisions of
item 2.7.3, the values of TGZuawx and
TRange for ro-ro passenger ship shall be
used when calculating Sfinat,i.

Considering the sub-item .1 above, the
provisions of Section 2 shall apply also to
ro-ro passenger ship of category A, ac-
cording to Directive 2009/45/EC, if built
on or after the date according to 2.1.5.

Significant wave heights and sea areas

1

The significant wave heights (hs) shall be
used for determining the height of water
on the car deck when applying the specific
stability requirements contained in Head
3.2 or 3.3. The figures of significant wave
heights shall be those which are not ex-
ceeded by a probability of more than 10 %
on a yearly basis.

The sea areas are those as defined in Arti-
cle 4 of Directive 2009/45/EC, as
amended.

Specific stability requirements

1

Without prejudice to the application of Di-
rective 2009/45/EC of the European Par-
liament and of the Council, new ro-ro pas-
senger ships certified to carry more than
1350 persons on board shall comply with
the specific stability requirements set out
in Section 2 of this Part of the Rules.
At the company’s choice, new ro-ro pas-
senger ships certified to carry 1350 or
fewer persons on board shall comply with:
(1) the specific stability requirements set
out in Head 3.2 or 3.3, or
(i1) the specific stability requirements set
out in Head 3.4.
In applying the requirements set out in
Head 3.2 or 3.3, the guidelines set out in
Appendix I to this Part of the Rules shall
be used, in so far as this is practicable and

compatible with the design of the ship in
question.
At the company’s choice, existing ro-ro
passenger ships certified to carry more
than 1350 persons on board which the
company introduces to the regular service
operation to or from a port of a EU Mem-
ber State after 5 December 2024 and
which have never been certified in accord-
ance with Directive 2003/25/EC, shall
comply with:

(1) the specific stability requirements set
out in Section 2 of this Part of the
Rules, or

(i1) the specific stability requirements set
out in Head 3.2 or 3.3.

The stability requirements that are applied

shall be noted in the ship’s certificate re-

quired under 3.1.7.

At the company’s choice, existing ro-ro

passenger ships certified to carry 1350 or

fewer persons on board which the com-
pany introduces to the regular service op-
eration to or from a port of a EU Member

State after 5 December 2024 and which

have never been certified in accordance

with Directive 2003/25/EC, shall comply
with:

(1) the specific stability requirements set
out in Head 3.2 or 3.3, or

(i1) the specific stability requirements set
out in Head 3.4.

3.1.7 Certificate of compliance

1

3.2

All new and existing ro-ro passenger ships
flying the flag of a EU Member State shall
carry a certificate confirming compliance
with the specific stability requirements re-
ferred to in 3.1.6.

The certificates shall be issued by the ad-
ministration of the flag State, or by the
Register, acting as RO on behalf of the flag
State, and may be combined with other re-
lated certificates. For ro-ro passenger
ships complying with the specific stability
requirements set out in Head 3.2 or 3.3, the
certificate shall indicate the significant
wave height up to which the ship can sat-
isfy the specific stability requirements.
The certificate shall remain valid as long
as the ship operates in an area with the
same or a lower value of significant wave
height.

SPECIFIC STABILITY

REQUIREMENTS

For the purposes of this Head, references to the
SOLAS Convention regulations shall be construed as refer-
ences to those regulations as they applied under SOLAS 90.

3.2.1 In addition to the requirements of Regulation II-
1/B/8 of the SOLAS Convention relating to watertight
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subdivision and stability in damaged condition, the require-
ments of this Head shall be complied with.

3.2.1.1 The provisions of SOLAS Reg. II-1/B/8.2.3
shall be complied with when taking into account the effect of
a hypothetical amount of sea water which is assumed to have
accumulated on the first deck above the design waterline of the
ro-ro cargo space or the special cargo space as defined in SO-
LAS Regulation II-2/3 assumed to be damaged (hereinafter re-
ferred to as ‘the damaged ro-ro deck’). The other requirements
of Regulation II-1/B/8 need not be complied with in the appli-
cation of the stability standard contained in this Head.

The amount of assumed accumulated sea water
shall be calculated on the basis of a water surface having a
fixed height above:

a)  the lowest point of the deck edge of the
damaged compartment of the ro-ro deck;
or

b)  when the deck edge of the damaged com-
partment is submerged then the calculation
is based on a fixed height above the still
water surface at all heel and trim angles; as
follows:

0.5 m - if the residual freeboard f; is 0.3 m
or less,

0.0 m - if the residual freeboard f is 2.0 m
or more, and

intermediate values to be determined by linear
interpolation, if the residual freeboard f- is 0.3 m or more but
less than 2.0 m,

where the residual freeboard f; is the minimum
distance between the damaged ro-ro deck and the final water-
line at the location of the damage in the damage case being
considered without taking into account the effect of the vol-
ume of assumed accumulated water on the damaged ro-ro
deck.

3.2.1.2 When a high-efficiency drainage system is in-
stalled, the Register may allow a reduction in the height of the
water surface.

3.2.1.3 For ships in geographically defined restricted ar-
eas of operation, the Register may reduce the height of the wa-
ter surface prescribed in accordance with point 3.2.1.1 by sub-
stituting such height of the water surface by the following:
.1 0.0 mif the significant wave height As de-
fining the area concerned is 1.5 m or less;
.2 the value determined in accordance with
3.2.1.1 if the significant wave height As de-
fining the area concerned is 4.0 m or
above;
.3 intermediate values to be determined by
linear interpolation if the significant wave
height hs defining the area concerned is 1.5
m or more but less than 4.0 m,

provided that the area of operation and, if appli-
cable, the part of the year for which a certain value of the sig-
nificant wave height As has been established are entered on the
certificates and that the Register is satisfied that the defined
area is represented by thus stated wave height which is not ex-
ceeded with a probability of more than 10 %.

3.2.14 As an alternative to the requirements of 3.2.1.1
or 3.2.1.3, the Register may exempt application of the require-
ments of these sub-items and accept proof, established by

model tests carried out for an individual ship in accordance
with the model test method, which appears in Head 3.3, justi-
fying that the ship will not capsize with the assumed extent of
damage as provided in SOLAS Regulation II-1/B/8.4 in the
worst location being considered under 3.2.1.1, in an irregular
seaway, and:

.1 reference to acceptance of the results of
the model test as an equivalence to com-
pliance with 3.2.1.1 or 3.2.1.3 and the
value of the significant wave height hs
used in the model tests shall be entered on
the ship's certificates;

.2 the information supplied to the master in
accordance with SOLAS regulations II-
1/B/8.7.1 and II-1/B/8.7.2, as developed
for compliance with SOLAS regulations
1I-1/B/8.2.3 to 1I-1/B/8.2.3.4, shall apply
unchanged for ro-ro passenger ships ap-
proved according to these requirements.

3.2.2 For assessing the effect of the volume of the as-
sumed accumulated sea water on the damaged ro-ro deck in
3.2.1, the following provisions shall prevail:

3221 A transverse or longitudinal bulkhead shall be
considered intact if all parts of it lie inboard of vertical surfaces
on both sides of the ship, which are situated at a distance from
the shell plating equal to one-fifth of the breadth of the ship,
as defined in SOLAS regulation II-1/2, and measured at right
angles to the centreline at the level of the deepest subdivision
load line;

3.2.2.2 In cases where the ship's hull is structurally
partly widened for compliance with the provisions of this
Head, the resulting increase of the value of one fifth of the
breadth of it is to be used throughout, but shall not govern the
location of existing bulkhead penetrations, piping systems,
etc., which were acceptable prior to the widening;

3.2.23 The tightness of transverse or longitudinal bulk-
heads which are taken into account as effective to confine the
assumed accumulated sea water in the compartment concerned
in the damaged ro-ro deck shall be commensurate with the
drainage system, and shall withstand hydrostatic pressure in
accordance with the results of the damage calculation. Such
bulkheads shall be at least 4 m in height unless the height of
water is less than 0.5 m. In such cases the height of the bulk-
head may be calculated in accordance with the following:
B, =8 hy

where:

B is the bulkhead height; and

hw  is the height of water.

In any event, the minimum height of the bulk-
head should be not less than 2.2 m. However, in case of a ship
with hanging car decks, the minimum height of the bulkhead
shall be not less than the height to the underside of the hanging
deck when in its lowered position.

3.2.24 For special arrangements such as, e.g., full-
width hanging decks and wide side casings, other bulkhead
heights may be accepted on the basis of detailed model tests;

3.2.25 The effect of the volume of the assumed accu-
mulated sea water need not be taken into account for any com-
partment of the damaged ro-ro deck, provided that such a com-
partment has on each side of the deck freeing ports evenly
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distributed along the sides of the compartment complying with
the following:

d  A=031
where A is the total area of freeing ports
on each side of the deck in m2, and [ is the
length of the compartment in m;

.2 the ship shall maintain a residual freeboard
of at least 1.0 m in the worst damage con-
dition without taking into account the ef-
fect of the assumed volume of water on the
damaged ro-ro deck;

.3 such freeing ports shall be located within
the height of 0.6 m above the damaged ro-
ro deck, and the lower edge of the ports
shall be within 2 cm above the damaged
ro-ro deck; and

4 such freeing ports shall be fitted with clos-
ing devices or flaps to prevent water enter-
ing the ro-ro deck whilst allowing water
which may accumulate on the ro-ro deck
to drain.

3.2.2.6 When a bulkhead above the ro-ro deck is as-
sumed damaged, both compartments bordering the bulkhead
shall be assumed flooded to the same height of water surface
as calculated in 3.2.1.1, or 3.2.1.3.

3.23 When determining significant wave height, the
wave heights referred to in 3.1.5 of this section shall be used.

3.23.1 For ships which are to be operated only for a
shorter season, the Administration shall determine in agree-
ment with the other country whose port is included in the ships
route, the significant wave height to be used.

3.24 Model tests shall be conducted in accordance
with the Head 3.3.

3.3 MODEL TEST METHOD

For the purposes of this Head of the Rules, ref-
erences to the SOLAS Convention regulations shall be con-
strued as references to those regulations as they applied under
SOLAS 90.

331 Objectives

This revised model test method is a revision of
the method contained in the Appendix to the Annex to resolu-
tion 14 of the 1995 SOLAS Conference. Since the entry into
force of the Stockholm Agreement a number of model tests has
been carried out in accordance with the test method previously
in force. During these tests a number of refinements in the pro-
cedures have been identified. This new model test method
aims to include these refinements and, together with the ap-
pended Guidance Notes in Appendix 1 of this Part of the
Rules, provide a more robust procedure for the assessment of
survivability of a damaged ro-ro passenger ship in a seaway.
In the tests provided for in 3.2.1.4, of the stability requirements
included in 3.2, the ship should be capable of withstanding a
seaway as defined in 3.3.4, hereunder in the worst-damage-
case scenario.

2025

3.3.2 Definitions

For the purpose of this Head, the following def-
initions have been applied:

a)  Lpp - is the length between perpendiculars

b) B -is the moulded breadth of the ship

c)  Tp-is the peak period, and

d) Tz - is the zero crossing period.

3.33 Ship model

3.3.3.1 The model should copy the actual ship for both
outer configuration and internal arrangement, in particular all
damaged spaces having an effect on the process of flooding
and shipping of water. Intact draught, trim, heel and limiting
operational KG corresponding to the worst damage case
should be used. Furthermore, the test case(s) to be considered
should represent the worst damage case(s) defined in accord-
ance with SOLAS Regulation II-1/8.2.3.2 (SOLAS 90) with
regard to the total area under the positive GZ curve and the
centreline of the damage opening should be located within the
following range:
.1 #35 % Lgp from midship;
.2 an additional test will be required for the
worst damage within £10 % Lgp from mid-
ship if the damage case referred to in
3.3.3.1 is outside of +10 % Lpp from mid-
ship.

3.3.3.2 The model should comply with the following:

.1 length between perpendiculars Lsp is to be
at least 3 m or a length corresponding to a
model scale of 1:40, whichever is greater,
and the vertical extent up to at least three
superstructure standard heights above the
bulkhead (freeboard) deck;

.2 hull thickness of flooded spaces should not
exceed 4 mm;

.3 in both intact and damaged conditions, the
model should satisfy the correct displace-
ment and draught marks (Ta, Twm, TF, port
and starboard) with a maximum tolerance
in any one draught mark of + 2 mm.
Draught marks forward and aft should be
located as near FP and AP as practicable;

4 all damaged compartments and ro-ro
spaces should be modelled with the correct
surface and volume permeabilities (actual
values and distributions) ensuring that
floodwater mass and mass distribution are
correctly represented;

.5  the characteristics of motion of the actual
ship should be modelled properly, paying
particular attention to the intact GM toler-
ance and radii of gyration in roll and pitch
motion. Both radii should be measured in
air and be in the range of 0.35B to 0.4B for
roll motion, and 0.2Loa to 0.25Loa for
pitch motion;

.6 main design features such as watertight
bulkheads, air escapes, etc., above and be-
low the bulkhead deck that can result in
asymmetric flooding should be modelled
properly as far as practicable to represent
the real situation; Ventilating and cross-
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flooding arrangements should be con-

structed to a minimum cross section of 500

mm?;

.7 the shape of the damage opening should be
as follows:

a) trapezoidal profile with side at 15°
slope to the vertical and the width at
the design waterline defined according
to SOLAS Regulation 11-1/8.4.1;

b) isosceles triangular profile in the hori-
zontal plane with the height equal to
B/5 according to SOLAS Regulation
II-1/8.4.2. If side casings are fitted
within B/S, the damaged length in way
of the side casings should not be less
than 25 mm;

¢) notwithstanding the provisions of a)
and b) above, all compartments taken
as damaged in calculating the worst
damage case(s) referred to in item
3.3.3.1 should be flooded in the model
tests.

3.3.33 The model in the flooded equilibrium condition
should be heeled by an additional angle corresponding to that
induced by the heeling moment Mh= max (Mpass ; Miaunch) -
Muyind, but in no case should the final heel be less than 1°, to-
wards damage. Mpass , Miaunch and Myina are as specified in SO-
LAS regulation 1I-1/8.2.3.4.

3.34 Procedure for experiments

3.34.1 The model should be tested in a long-crested ir-
regular seaway defined by the JONSWAP spectrum with sig-
nificant wave height hs, a peak enhancement factor y = 3.3 and
a peak period

Ty = 4y
Tz=Te/ 1285

hs is the significant wave height for the area of
operation, which is not exceeded by a probability of more than
10 % on a yearly basis, but limited to a maximum of 4 m.

Furthermore,

.1 the basin width should be sufficient to
avoid contact or other interaction with the
sides of the basin and is recommended not
to be less than Lpp + 2 m;

.2 the basin depth should be sufficient for
proper wave modelling but should not be
less than 1 m;

.3 for a representative wave realisation to be
used, measurements should be performed
prior to the test at three different locations
within the drift range;

4 the wave probe closer to the wave maker
should be located at the position where the
model is placed when the test starts;

.5 variation in As and 7, should be within + 5
% for the three locations; and

.6 during the tests, for approval purposes, a
tolerance of + 2.5 % in hs, £ 2.5 % in T,
and = 5 % in Tz should be allowed with
reference to the probe closer to the wave
maker.

3.34.2 The model should be free to drift and placed in
beam seas (90° heading) with the damage hole facing the on-
coming waves, with no mooring system permanently attached
to the model used. To maintain a beam sea heading of approx-
imately 90° during the model test the following requirements
should be satisfied:

1 heading control lines, intended for minor
adjustment, should be located at the centre
line of the stem and stern, in a symmetrical
fashion and at a level between the position
of KG and the damaged waterline; and

.2 the carriage speed should be equal to the
actual drift speed of the model with speed
adjustment made when necessary.

3.343 At least 10 experiments should be carried out.
The test period for each experiment should be of a duration
such that a stationary state is reached, but not less than 30 min
in full-scale. A different wave realisation train should be used
for each experiment.

3.35 Survival criteria

The model should be considered as surviving if
a stationary state is reached for the successive test runs as re-
quired in sub-item 3.3.4.3. The model should be considered as
capsized if angles of roll of more than 30° to the vertical axis
or steady (average) heel greater than 20° for a period longer
than three minutes full-scale occur, even if a stationary state is
reached.

3.3.6 Test documentation

3.3.6.1 The model test programme should be approved
by the Register in advance.

3.3.6.2 Tests should be documented by means of a re-
port and a video or other visual records containing all relevant
information on the model and the test results, which are to be
approved by the Administration. These should include, as a
minimum, the theoretical and measured wave spectra and sta-
tistics (hs, Tp, Tz) of the wave elevation at the three different
locations in the basin for a representative realisation, and for
the tests with the model, the time series of main statistics of
the measured wave elevation close to the wave maker and rec-
ords of model roll, heave and pitch motions, and of the drift
speed.

3.4 SPECIFIC STABILITY
REQUIREMENTS (OPTION B)

The requirements of Section 2 of this Part of the
Rules shall be complied with. However, by way of derogation
from 2.4.2.3 in that Section, the required subdivision index R
shall be determined as follows:

Persons on board (N) Subdivision Index (R)
N < 1000 R =0.000088 - N +0.7488
1000 <N < 1350 R =0.0369 - In (N + 89.048) + 0.579
Where:

N = total number of persons on board
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4 SPECIAL REQUIREMENTS
FOR TYPE B SHIPS WITH
REDUCED FREEBOARD

4.1 APPLICATION

4.1.1 Any type ‘B’ ship of over 100 metres in length
with assigned freeboard less than those required under para-
graph (7) of Regulation 27 Convention LL66 when loaded to
its summer load water-line, shall be able to withstand the
flooding of any compartment or compartments, with an as-
sumed permeability of 0.95, consequent upon the damage as-
sumptions specified under 4.3, and shall remain afloat in a sat-
isfactory condition of equilibrium as specified under 4.4. In
such a ship, if over 150 metres in length, the machinery space
shall be treated as a floodable compartment, but with a perme-
ability of 0.85.

4.1.2 For type ‘B’ ships which comply with the re-
quirements of 4.1.1, 4.2, 4.3, and 4.4 of this Section, the free-
board values from Table B of Regulation of Convention LL66,
shall not be reduced by more than 60 per cent of the difference
between the ‘B’ and ‘A’ tabular values for the appropriate ship
lengths.

4.1.3 Any type ‘B’ ship with assigned freeboard less
than allowed under item 4.1.2, which may be reduced up to the
total difference between the values in table A and those in table
B of Regulation 28 Convention LL66, shall comply with fol-
lowing requirements:
1 item 4.1.1, 4.2 and 4.4 of this Section; and
2 item 4.3 of this Section, provided that
throughout the length of the ship any one
transverse bulkhead will be assumed to be
damaged, such that two adjacent fore and
aft compartments shall be flooded simulta-
neously, except that such damage will not
apply to the boundary bulkheads of a ma-
chinery space.

4.14 In such a ship, if over 150 metres in length, the
machinery space shall be treated as a floodable compartment,
but with a permeability of 0.85.

4.2 INITIAL CONDITION OF
LOADING

4.2.1 The initial condition of loading before flooding
shall be determined as follows:
.1 The ship is loaded to its summer load wa-
terline on an imaginary even keel.
.2 When calculating the vertical centre of
gravity, the following principles apply:

.1 Homogeneous cargo is carried.

.2 All cargo compartments, except those
referred to under .2.3 of this sub-item,
but including compartments intended
to be partially filled, shall be consid-
ered fully loaded except that in the
case of fluid cargoes each
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compartment shall be treated as 98 per
cent full.
If the ship is intended to operate at its
summer load waterline with empty
compartments, such compartments
shall be considered empty provided
the height of the centre of gravity so
calculated is not less than as calculated
under .2.2 of this sub-item.
Fifty per cent of the ship's total capac-
ity of tanks and spaces fitted to contain
each type of consumables and stores is
allowed for. It shall be assumed that
for each type of liquid, at least one
transverse pair or a single centre line
tank has maximum free surface, and
the tank or combination of tanks to be
taken into account shall be those
where the effect of free surfaces is the
greatest; in each tank the centre of
gravity of the contents shall be taken
at the centre of volume of the tank. The
remaining tanks shall be assumed ei-
ther completely empty or completely
filled, and the distribution of consum-
able liquids between these tanks shall
be effected so as to obtain the greatest
possible height above the keel for the
centre of gravity.

Ballast water tanks shall normally be

considered to be empty and no free

surface correction shall be made for
them.

Alternative treatment for free surface

may be considered when developing

the final condition for application of

damage specified in 4.2.2:

(a) Method 1 (appropriate to virtual
corrections). The virtual centre of
gravity for the initial condition is
determined as follows:

L the loading condition shall
be developed in accordance
with sub-items .1 to .4;

II.  the correction for the free
surfaces is added to the ver-
tical centre of gravity;

III. one virtual initial condition
with all  compartments
empty is generated on sum-
mer load line draught with
level trim, using the vertical
centre of gravity from the
above loading condition;
and

IV. the damage cases will be
checked for compliance
with the damage stability
criteria using the above ini-
tial condition.

(b) Method 2 (appropriate to the use
of actual free surface moments ac-
cording to the assumed tank fill-
ings for damage case). The virtual
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centre of gravity for the initial con-

dition is determined as follows:

L the loading condition shall
be developed in accordance
with sub-items .1 to .4;

II.  one virtual initial condition
for each damage case with
liquid-filled compartments
may be generated on sum-
mer load line draught with
level trim, using the initial
virtual condition with filled
compartments generated on
summer load line draught
with level trim. Using the
vertical centre of gravity and
free surface correction from
the above loading condition
separate calculations for
each damage case are per-
formed, only the liquid-
filled compartments to be
damaged are left empty be-
fore damage; and

III. the damage cases will be
checked for compliance
with the damage stability
criteria using above initial
conditions (one initial con-
dition for each damage
case).

.7 Weights shall be calculated on the ba-
sis of the following values for specific
gravities (t/m’):

salt water 1.025
fresh water 1.000
oil fuel 0.950
diesel oil 0.900
lubricating oil 0.900

4.3 DAMAGE ASSUMPTIONS

4.3.1 The following principles regarding the character
of the assumed damage apply:

4.3.1.1 The vertical extent of damage in all cases is as-
sumed to be from the base line upwards without limit.

4.3.1.2 The transverse extent of damage is equal to B/5
or 11.5 metres, whichever is the lesser, measured inboard from
the side of the ship perpendicularly to the centre line at the
level of the summer load waterline.

4.3.1.3 If damage of a lesser extent than specified in
sub-items 4.3.1.1 and 4.3.1.2 results in a more severe condi-
tion, such lesser extent shall be assumed.

4.3.14 Except where otherwise required by item 4.1.3
the flooding shall be confined to a single compartment be-
tween adjacent transverse bulkheads provided the inner longi-
tudinal boundary of the compartment is not in a position within
the transverse extent of assumed damage. Transverse bound-
ary bulkheads of wing tanks, which do not extend over the full
breadth of the ship shall be assumed not be damaged, provided
they extend beyond the transverse extent of assumed damage
prescribed in sub-item 4.3.1.2 of this item.

Where a transverse bulkhead forming the for-
ward or aft limit of a wing tank or double bottom tank is not in
line with the main transverse bulkhead of the adjacent in board
compartment, it is considered to form a step or recess in the
main transverse bulkhead.

Such a step or recess should be assumed not to
be damaged provided that, either:

- the longitudinal extent of the step or re-
cess, measured from the plane of the main
transverse bulkhead, is not more than 3.0
metres, or

- any longitudinal surface forming the step
or recess is located inboard of the assumed
damage.

Where, otherwise, the transverse and longitudi-
nal bulkheads bounding a main inboard compartment are en-
tirely in board of the assumed damage position, damage is as-
sumed to occur between the transverse bulkheads of the adja-
cent wing compartment. Any step or recess in such wing tank
shall be treated as indicated above.

The step formed by the after peak bulkhead and
the after peak tank top shall not the regarded as a step for the
purpose of this Head.

If damaged wing compartments has openings
into one or several holds, such as grain feeding holes, such
hold or holds shall be considered as flooded simultaneously.
Similarly in a ship designated for the carriage of fluid cargoes,
if a side tank has openings into adjacent compartments, such
adjacent compartments shall be considered as empty and
flooded simultaneously. This provision is applicable even
where such openings are fitted with closing appliances, except
in the case of sluice valves fitted in bulkheads between tanks
and where the valves are controlled from the deck. Manhole
covers with closely-spaced belts are considered equivalent to
the unpierced bulkhead except in the case of openings in top-
side tanks making the topside tanks common to the holds.

4.3.1.5 Where the flooding of any two adjacent fore and
aft compartments is envisaged main transverse watertight
bulkheads shall be spaced at least 1/3L*?or 14.5 metres which-
ever is the lesser, in order to be considered effective. Where
transverse bulkheads are spaced at a lesser distance, one or
more of these bulkheads shall be assumed as non-existent in
order to achieve the minimum spacing between bulkheads.
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Representative examples to clarify treatment of steps within the transverse extent of damage

44 CONDITION OF EQUILIBRIUM

4.4.1 The condition of equilibrium after flooding shall
be regarded as satisfactory provided:

44.1.1 The final waterline after flooding, taking into ac-
count sinkage, heel, and trim, is below the lower edge of any
opening through which progressive flooding may take place.
Such openings shall include air pipes, ventilators and openings
which are closed by means of weathertight doors (even if they
comply with Reg.12 of the International Convention on Load
Lines 1966 and Protocol of 1988, as amended) or hatch covers
(even if they comply with Reg.16 or Reg.19(4) of the ICLL
1966 and Protocol of 1988, as amended), and may exclude
those openings closed by means of manhole covers and flush
scuttles (which comply with Reg.19(4) of the ICLL 1966 and
Protocol of 1988, as amended), remotely operated sliding wa-
tertight doors, and side scuttles of the non-opening type (which
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comply with Reg. 23 of the ICLL 1966 and Protocol of 1988,
as amended).

However, in the case of doors separating a main
machinery space from a steering gear compartment, watertight
doors may be of a hinged, quick acting type kept closed at sea,
whilst not in use, provided also that the lower sill of such doors
is above the summer load waterline.

4.4.1.2 If pipes, ducts or tunnels are situated within the
assumed extent of damage penetration as defined in 4.3.1.2,
arrangements are to be made so that progressive flooding can-
not thereby extent to compartments other than those assumed
to be floodable in the calculation for each case of damage.

4.4.1.3 The angle of heel due to unsymmetrical flooding
does not exceed 15 degrees. If no part of the deck is immersed,
an angle of heel of up to 17 degrees may be accepted.

4.4.14
is positive.

The metacentric height in the flooded condition
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4.4.1.5 When any part of the deck outside the compart-
ment assumed flooded in a particular case of damage is im-
mersed, or in any case where the margin of stability in the
flooded condition may be considered doubtful, the residual
stability is to be investigated. It may be regarded as sufficient
if the righting lever curve has a minimum range of 20 degrees
beyond the position of equilibrium with a maximum righting
lever of at least 0.1 metre within this range. The area under the
righting lever curve within this range shall be not less than
0.0175 metre-radians.

To the satisfaction on Register shall be given
consideration to the potential hazard presented by protected or
unprotected openings which may become temporarily im-
mersed within the range of residual stability.

4.4.1.6 The Register is satisfied that the stability is suf-
ficient during intermediate stages of flooding.

4.4.1.7 Compliance with the residual stability criteria
specified in sub-items .1, .3, .4 and .5 above is not required to
be demonstrated in service loading conditions using a stability
instrument, stability software or other approved method.

4.5 SHIPS WITH ASSIGNED
REDUCED FREEBOARD INTENDED
TO CARRY DECK CARGO

4.5.1 This Head pertains to ships intended to carry
deck cargo and assigned or reassigned reduced freeboards in
accordance with Regulation 27 of the International Conven-
tion on Load Lines, 1966 (ICLL 1966) or the ICLL 1966 as
amended by the 1988 Protocol.

4.5.2 As per 2.1.2.1.4 and 2.1.2.1.5 of this Part of
the Rules, ships shown to comply with ICLL 1966 Regulation
27 as applied in compliance with IMO Res. A.320(IX) and
A.514(13), may be excluded from the application of the re-
quirements of Heads 2.4 to 2.8 of this Part of the Rules, except
if they carry deck cargo.

4.5.3 Therefore ships identified in 4.5.1 above shall:

.1 according to the assigned reduced free-
boards, comply with damage stability re-
quirements of Regulation 27 of ICLL 1966
and the 1988 Protocol to the ICLL 1966;
and

.2 according to the intended deck cargo ca-
pacity, be provided with the limiting GM
or KG curve required by 1.5.1.6 of the
Rules for the classification of ships, Part 4
— Stability, in compliance with the proba-
bilistic damage stability analysis of Sec-
tion 2 of this Part of the Rules.

454 The KG used for demonstrating compliance with
the criteria in 4.5.3.1 shall be the same as that used for the cri-
teria in 4.5.3.2 at the deepest subdivision load line.
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5 DAMAGE STABILITY
REQUIREMENTS APPLICABLE
TO BULK CARRIERS

5.1 Bulk carriers of 150 m in length and upwards
of single-side skin construction, designed to carry solid bulk
cargoes having a density of 1,000 kg/m* and above, con-
structed on or after 1 July 1999 shall, when loaded to the sum-
mer load line, be able to withstand flooding of any one cargo
hold in all loading conditions and remain afloat in a satisfac-
tory condition of equilibrium, as specified in 5.4.

5.2 Bulk carriers of 150 m in length and upwards of
double-side skin construction in which any part of longitudi-
nal bulkhead is located within B/5 or 11.5 m, whichever is less,
inboard from the ship's side at right angle to the centreline at
the assigned summer load line, designed to carry solid bulk
cargoes having a density of 1,000 kg/m? and above, constructed
on or after 1 July 2006 shall, when loaded to the summer load
line, be able to withstand flooding of any one cargo hold in all
loading conditions and remain afloat in a satisfactory condi-
tion of equilibrium, as specified in 5.4.

5.3 Bulk carriers of 150 m in length and upwards
of single-side skin construction, carrying solid bulk cargoes
having a density of 1,780 kg/m? and above, constructed before
1 July 1999 shall, when loaded to the summer load line, be able
to withstand flooding of the foremost cargo hold in all loading
conditions and remain afloat in a satisfactory condition of
equilibrium, as specified in 5.4.

5.4 Subject to the provisions of 5.7, the condition of
equilibrium after flooding shall satisfy the condition of equi-
librium laid down in the annex to resolution A. 3 20(IX) - Reg-
ulation equivalent to regulation 27 of the International Con-
vention on Load Lines, 1966, as amended by resolution
A.514(13). The assumed flooding need only take into account
flooding of the cargo hold space to the water level outside the
ship in that flooded condition. The permeability of a loaded
hold shall be assumed as 0.9 and the permeability of an empty
hold shall be assumed as 0.95, unless a permeability relevant
to a particular cargo is assumed for the volume of a flooded
hold occupied by cargo and a permeability of 0.95 is assumed
for the remaining empty volume of the hold.

5.5 Bulk carriers constructed before 1 July 1999,
which have been assigned a reduced freeboard in compliance
with regulation 27(7) of the International Convention on Load
Lines, 1966, as adopted on 5 April 1966, may be considered
as complying with 5.3.

5.6 Bulk carriers which have been assigned a re-
duced freeboard in compliance with the provisions of para-
graph (8) of the regulation equivalent to regulation 27 of the
International Convention on Load Lines, 1966, adopted by res-
olution A.320(IX), as amended by resolution A.514(13), may
be considered as complying with 5.1 or 5.2, as appropriate.

5.7 On bulk carriers which have been assigned re-
duced freeboard in compliance with the provisions of regula-
tion 27(8) of Annex B of the Protocol of 1988 relating to the
International Convention on Load Lines, 1966, the condition
of equilibrium after flooding shall satisfy the relevant provi-
sions of that Protocol.
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6 SPECIAL PURPOSE SHIPS*

6.1 APPLICATION

The Section applies to every new special pur-
pose ship of not less than 500 gross tonnage, constructed on or
after 1 July 2010. The Register may also apply these provi-
sions as far as reasonable and practicable to special purpose
ships of less than 500 gross tonnage. The special purpose ships
constructed before 1 July 2010 are to be in compliance with
the requirements set up in previous edition of this Part of the
Rules.

6.2 DEFINITIONS

For the purpose of this Section the definitions
given hereunder apply:

6.2.1 Special personnel - means all persons who are
not passengers or members of the crew or children of under
one year of age and who are carried on board in connection
with the special purpose of that ship or because of special work
being carried out aboard that ship. Wherever in this Section the
number of special personnel appears as a parameter it should
include the number of passengers carried on board which may
not exceed 12.

6.2.2 Passenger - means every person other than:

.1 the master and the members of the crew or
other persons employed or engaged in any
capacity on board a ship on the business of
that ship; and

.2 children under one year of age.

6.2.3 Crew - means all persons carried on board the
ship to provide navigation and maintenance of the ship, its ma-
chinery, systems and arrangements essential for propulsion
and safe navigation or to provide services for other persons on
board.

6.2.4 Special purpose ship - means a mechanically
self-propelled ship which by reason of its function carriers on
board more than 12 special personnel including passengers.
Where a ship carries more than 12 passengers, as defined in
6.2.2, the ship should not be considered a special purpose ship
as it is a passenger ship as defined by SOLAS. Special purpose
ships to which this Section applies include the following types:
.1 ships engaged in research, expeditions and
survey;
.2 ships for training of marine personnel;
.3 whale and fish factory ships not engaged
in catching;
4 ships processing other living resources of
the sea, not engaged in catching;
.5  other ships with design features and modes
of operation similar to ships referred to in
.1 to .4 which in the opinion of the Register
may be referred to this group.

Refer to Res. MSC.266(84) Code of Safety for Special Purpose Ships, 2008

6.3 SUBDIVISION AND DAMAGE
STABILITY

6.3.1 The subdivision and damage stability of special
purpose ships should in general be in accordance with the Sec-
tion 2 of this Part of the Rules where the ship is considered a
passenger ship, and special personnel are considered passen-
gers, with an R-value calculated in accordance with sub-item
2.4.2.3 as follows:
.1 where the ship is certified to carry 240 per-
sons or more, the R-value is assigned as R;
.2 where the ship is certified to carry not
more than 60 persons, the R-value is as-
signed as 0.8R; and
3 for more than 60 (but not more than 240)
persons, the R-value should be determined
by linear interpolation between the R-val-
ues given in.1 and .2 above.

6.3.2 For special purpose ships to which 6.3.1.1 ap-
plies, the requirements of the Section 2 of this Part of the Rules
should be applied as though the ship is a passenger ship and
the special personnel are passengers. However, the provisions
of the Heads 2.12 and 2.15 are not applicable.

6.3.3 For special purpose ships to which 6.3.1.2 or
6.3.1.3 applies, except as provided in 6.3.4, the provisions of
the Section 2 of this Part of the Rules should be applied as
though the ship is a cargo ship and the special personnel are
crew. However, the requirements of the Heads 2.9 and 2.10
need not be applied and the provisions of the Heads 2.12 and
2.15 are not applicable.

6.3.4 All special purpose ships should comply with the
provisions of the Heads 2.11, 2.16, 2.17 and SOLAS regula-
tions 1I-1/13, II-1/20 and II-1/35-1, as though the ship is a pas-
senger ship.
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7 OFFSHORE SUPPLY
VESSELS*

7.1 APPLICATION

7.1.1 Every new decked offshore supply vessel of 24
m and over but not more than 100 m in length should comply
with the provisions of this Section. The intact and damage sta-
bility of a vessel of more than 100 m in length should be to
the satisfaction of the Register.

7.1.2 Provisions for offshore supply vessels carrying
more than 12 industrial personnel are not included in this Sec-
tion.

7.1.3 When an offshore supply vessel is used for spe-
cial purposes, such as diving assistance or oceanographic sur-
veys, the persons on board in connection with these special
purposes should be treated as special personnel, as is defined
in Section 6 of this Part of the Rules.

7.14 Vessels fitted with dynamic positioning equip-
ment should comply with the guidelines developed by the IMO

sk

7.1.5 Relaxations from the requirements of this Sec-
tion may be permitted by the Register for vessels engaged in
near-coastal voyages off domestic coasts provided the operat-
ing conditions are, in the opinion of the Register such as to
render compliance with this Section unreasonable or
unnecessary.

7.1.6 Unless expressly provided otherwise, an existing
offshore supply vessel should be required to comply with
this Section far as is practicable in the opinion of the
Register.

7.1.7 Where a vessel other than an offshore supply
vessel, as defined in 7.2.1, is employed on a similar service,
the Register should determine the extent to which compliance
with this Section is required.

7.2 DEFINITIONS

7.2.1 Offshore supply vessel means a vessel:

.1 which is primarily engaged in the
transport of stores, materials and equip-
ment to offshore installations; and

.2 which is designed with accommodation
and bridge erections in the forward part
of the vessel and an exposed cargo deck
in the after part for the handling of cargo
at sea.

7.2.2 New vessel means a vessel the keel of which is
laid or which is at a similar stage of construction on or after 1
June 2007.

Refer to Res. MSC.235(82)- Guidelines for the design and Construction of
offshore supply vessels, 2006 — Section 3 — Subdivision and damage stabil-
ity.

Refer to the Guidelines for vessels with dynamic positioning systems
(MSC/Circ.645) and Guidelines for dynamic positioning system (DP)
operator training (MSC/Circ.738).
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7.2.3 Existing vessel means a vessel which is not a
new vessel.
7.2.4 The terms ‘length (L) of a vessel’, ‘breadth (B)

of a vessel’, ‘perpendiculars’, ‘weathertight’ and ‘summer
load line’ have the meanings as defined in the Protocol of 1988
relating to the International Convention on Load Lines, 1966,
as amended.

7.2.5 Offshore installation means a marine structure
located at an offshore site.

7.2.6 Near-coastal voyage means a voyage in the vi-
cinity of the coast of a State as defined by the Administration
of that State.

7.3 SUBDIVISION AND DAMAGE
STABILITY, GENERAL

7.3.1 Taking into account, as initial conditions be-
fore flooding, the standard loading conditions required by
the relevant provisions 3.12.7 and 3.12.8 in the Rules for the
classification of ships, Part 4 — Stability and the damage as-
sumptions in 7.4, the vessel should comply with the damage
stability criteria as specified in 7.5.

74 DAMAGE ASSUMPTIONS

7.4.1 Damage should be assumed to occur anywhere
in the vessel's length between transverse watertight bulkheads.

7.4.2 The assumed extent of damage should be as fol-
lows:
.1 longitudinal extent:
.1 for a vessel the keel of which is laid or
which is at a similar stage of construc-

tion™* before 22 November 2012:

- with length (L) not greater than 43
m: 10% of L; and

- with length (L) greater than 43 m: 3
m plus 3% of L;

.2 for a vessel the keel of which is laid or
which is at a similar stage of construc-
tion on or after 22 November 2012:

- with length (L) not greater than 43
m: 10% of L;

- with length (L) greater than 43 m
and less than 80 m: 3 m plus 3% of
L; and

- with length (L) from 80 m to 100 m:
1/3L%3;

.2 transverse extent:

.1 for a vessel the keel of which is laid or
which is at a similar stage of construc-
tion before 22 November 2012:

760 mm measured inboard from the
side of the vessel perpendicularly to

% A similar stage of construction means the stage at which:
.1 construction identifiable with a specific ship begins; and
.2 assembly of that ship has commenced comprising at least 50 tonnes or
one per cent of the estimated mass of all structural material, whichever
is less.
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the centreline at the level of the sum-
mer load waterline;

.2 for a vessel the keel of which is laid or
which is at a similar stage of construc-

tion on or after 22 November 2012:
- with length (L) less than 80 m: 760
mm; and
- with length (L) from 80 m to 100 m:
B/20, but not less than 760 mm;
The transverse extent should be meas-
ured inboard from the side of the ves-
sel perpendicularly to the centreline at
the level of the summer load waterline;
and
3 vertical extent:
from the underside of the cargo deck, or
the continuation thereof, for the full depth
of the vessel.

7.4.3 For a vessel the keel of which is laid or which is
at a similar stage of construction:
.1 before 22 November 2012
A transverse watertight bulkhead extend-
ing from the vessel's side to a distance in-
board of 760 mm or more at the level of
the summer load line joining longitudinal
watertight bulkheads may be considered as
a transverse watertight bulkhead for the
purpose of the damage calculations.

2 on or after 22 November 2012:

For a vessel with length (L) less than 80 m, a
transverse watertight bulkhead extending from the vessel's
side to a distance inboard of 760 mm or more at the level of
the summer load line joining longitudinal watertight bulkheads
may be considered as a transverse watertight bulkhead for the
purpose of the damage calculations. For a vessel with length
(L) from 80 m to 100 m, a transverse watertight bulkhead ex-
tending from the vessel's side to a distance inboard of B/20 or
more (but not less than 760 mm) at the level of the summer
load line joining longitudinal watertight bulkheads may be
considered as a transverse watertight bulkhead for the purpose
of the damage calculations.

7.4.4 If pipes, ducts or tunnels are situated within the
assumed extent of damage, arrangements should be made to
ensure that progressive flooding cannot thereby extend to com-
partments other than those assumed to be floodable for each
case of damage.

7.4.5 If damage of a lesser extent than that specified in
7.4.2 results in a more severe condition, such lesser extent
should be assumed.

7.4.6 Where a transverse watertight bulkhead is lo-
cated within the transverse extent of assumed damage and is
stepped in way of a double bottom or side tank by more than
3.05 m, the double bottom or side tanks adjacent to the stepped
portion of the transverse watertight bulkhead should be con-
sidered as flooded simultaneously.

7.4.7 If the distance between adjacent transverse wa-
tertight bulkheads or the distance between the transverse
planes passing through the nearest stepped portions of the
bulkheads is less than the longitudinal extent of damage
given in 7.4.2.1, only one of these bulkheads should be
regarded as effective for the purpose of 7.4.1.

7.5 DAMAGE STABILITY CRITERIA

7.5.1 The final waterline, taking into account sinkage,
heel and trim, should be below the lower edge of any opening
through which progressive flooding may take place. Such
openings should include air pipes and those which are capable
of being closed by means of weathertight doors or hatch covers
and may exclude those openings closed by means of watertight
manhole covers and flush scuttles, small watertight cargo tank
hatch covers which maintain the high integrity of the deck, re-
motely operated watertight sliding doors and sidescuttles of
the non-opening type.

7.5.2 In the final stage of flooding, the angle of heel
due to unsymmetrical flooding should not exceed 15°. This an-
gle may be increased up to 17° if no deck immersion occurs.

7.5.3 The stability in the final stage of flooding should
be investigated and may be regarded as sufficient if the right-
ing lever curve has, at least, a range of 20° beyond the position
of equilibrium in association with a maximum residual right-
ing lever of at least 100 mm within this range. Unprotected
openings should not become immersed at an angle of heel
within the prescribed minimum range of residual stability un-
less the space in question has been included as a floodable
space in calculations for damage stability. Within this range,
immersion of any of the openings referred to in 7.5.1 and any
other openings capable of being closed weathertight may be
authorized.

754 The Register should be satisfied that the stability
is sufficient during intermediate stages of flooding.

7.6 ASSUMPTIONS FOR
CALCULATING DAMAGE STABILITY

7.6.1 Compliance with 7.5 should be confirmed by
calculations which take into consideration the design charac-
teristics of the vessel, the arrangements, configuration and per-
meability of the damaged compartments and the distribution,
specific gravities and the free surface effect of liquids.

7.6.2 The permeability of compartments assumed to
be damaged should be as follows:

Spaces Permeability
Appropriated to stores 0.60
Occupied by accommodation  0.95
Occupied by machinery 0.85
Void spaces 0.95
Intended for dry cargo 0.95

The permeability of tanks should be consistent
with the amount of liquid carried, as shown in the loading con-
ditions specified in 7.3.1. The permeability of empty tanks
should be assumed to be not less than 0.95.

7.6.3 The free surface effect should be calculated at
an angle of heel of 5° for each individual compartment, or the
effect of free liquid in a tank should be calculated over the
range of positive residual righting arm, by assessing the shift
of liquids by moment of transference calculations.

7.6.4 Free surface for each type of consumable liquid
should be assumed for at least one transverse pair of tanks or
a single centreline tank. The tank or tanks to be taken into
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account should be those where the effect of free surface is the
greatest.

7.6.5 Alternatively, the actual free surface effect may
be used provided the methods of calculation are acceptable to
the Register.

7.7 SUBDIVISION

7.7.1 The machinery spaces and other working and
living spaces in the hull should be separated by watertight
bulkheads.

7.7.2 Arrangements made to maintain the water-
tight integrity of openings in watertight subdivisions
should comply with the relevant provisions for cargo ships
contained in Head 7.12 of the Rules for the classification of
ships, Part 3 — Hull Equipment.

7.7.3 A collision bulkhead should be fitted that com-
plies with relevant provisions for cargo ships of Head 10.1 of
the Rules for the classification of ships, Part 2 — Hull.

7.7.4 An afterpeak bulkhead should be fitted and
made watertight up to the freeboard deck. The afterpeak
bulkhead may, however, be stepped below the freeboard deck,
provided the degree of safety of the vessel as regards subdivi-
sion is not thereby diminished.

2025
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8 HIGH-SPEED CRAFTS

8.1 DYNAMICALLY SUPPORTED
CRAFTS (DSC)

Dynamically supported craft (DSC), as is de-
fined in 2.31.2 of the Rules for the classification of ships, Part
1 — General Requirements, Chapter 1 — General information,
constructed before 1 January 1996 shall be in compliance with
requirements of IMO Res. A.373(X) as amended.

8.2 HIGH SPEED CRAFTS,
ACCORDING TO HSC 1994

High speed craft, as is defined in 2.31.1 of the
Rules for the classification of ships, Part 1 — General Require-
ments, Chapter 1 — General information, the keel of which is
laid or which is at a similar stage of construction on or after 1
January 1996 but before 1 July 2002 shall be in compliance
with requirements of IMO Res. MSC.36(63) as amended.

8.3 HIGH SPEED CRAFTS,
ACCORDING TO HSC 2000

High speed craft, as is defined in 2.31.1 of the
Rules for the classification of ships, Part 1 — General Require-
ments, Chapter 1 — General information, the keel of which is
laid or which is at a similar stage of construction on or after 1
July 2002 shall be in compliance with requirements of the
Rules for the classification of ships, Part 28 — High speed
craft.
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9 TANKERS

9.1 SUBDIVISION AND STABILITY"

9.1.1 Every new oil tanker shall comply with the sub-
division and damage stability criteria as specified in 9.3 of this
Section, after the assumed side or bottom damage as specified
in 9.2 of this Section, for any operating draught reflecting ac-
tual partial or full load conditions consistent with trim and
strength of the ship as well as specific gravities of the cargo.
Such damage shall be applied to all conceivable locations
along the length of the ship as follows:

.1 in tankers of more than 225 m in length,
anywhere in the ship’s length;

.2 in tankers of more than 150 m, but not ex-
ceeding 225 m in length, anywhere in the
ship’s length except involving either after
or forward bulkhead bounding the machin-
ery space located aft. The machinery space
shall be treated as a single floodable com-
partment; and

.3 in tankers not exceeding 150 m in length,
anywhere in the ship’s length between ad-
jacent transverse bulkheads with the ex-
ception of the machinery space. For tank-
ers of 100 m or less in length where all re-
quirements of 9.3 of this Section cannot be
fulfilled without materially impairing the
operational qualities of the ship, Register
may allow relaxations from these require-
ments.

Ballast conditions where the tanker is not carry-
ing oil in cargo tanks, excluding any oil residues, shall not be
considered.

9.2 DAMAGE ASSUMPTIONS

9.2.1 The following provisions regarding the extent
and the character of the assumed damage shall apply:

Table 1

1 SIDE DAMAGE

2
1 =
- 3
.1.1 | Longitudinal extent: L? or 14.5 metres,

whichever is less

Transverse extent
(inboard from the ship’s
.1.2 | side at right angles to the
centreline at the level of | ever is less
the summer load line):

% or 11.5 metres, which-

From the moulded line of
the bottom shell plating at
centreline, upwards with-
out limit

.1.3 | Vertical extent:

Additionally to requirements of this Section, every tanker with L>150 m
shall fulfil Damage stability requirements of regulation 27 of the 1988 Load
Lines Protocol, as a type “A” ship.
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Table 2
BOTTOM DAMAGE
2 For 0.3 L from the Any other part of
forward perpen- the shi
dicular of the ship P
e .2
— 3 — 3
- Longitudinal | 7 L> or14.5 3 L’ or5 me-
extent: metres, whichever| tres, whichever is
is less less
B B
Transverse — or 10 metres, | — or 5 metres,
2.2 6 6
extent:
whichever is less | whichever is less
B or 6 metres, B or 6 metres,
) whichever is less | whichever is less
23 Vertical measured from measured from the
extent: the moulded line | moulded line of
of the bottom the bottom shell
shell plating at plating at centre-
centreline line
9.2.2 Ships between 20,000 to 75,000 tons deadweight

are to survive bottom-raking damage extending 0.4L measured
from forward perpendicular.

Ships of 75,000 tons deadweight and above are
to survive bottom-raking damage extending 0.6L measured
from forward perpendicular.

For both of the above cases:

- Transverse extent: B/3 anywhere in the bot-
tom.

- Vertical extent: Breach of the outer hull.

9.2.3 If any damage of a lesser extent than the maxi-
mum extent of damage specified in 9.2.1 and 9.2.2 would re-
sult in a more severe condition, such damage shall be consid-
ered.

9.24 Where the damage involving transverse bulk-
heads is envisaged as specified in 9.2.1 and 9.2.2, transverse
watertight bulkheads shall be spaced at least at a distance equal
to the longitudinal extent of assumed damage specified in 9.2.1
in order to be considered effective. Where transverse bulk-
heads are spaced at a lesser distance, one or more of these bulk-
heads within such extent of damage shall be assumed as non-
existent for the purpose of determining flooded compartments.

9.2.5 Where the damage between adjacent transverse
watertight bulkheads is envisaged as specified in 9.2.3, no
main transverse bulkhead or a transverse bulkhead bounding
side tanks or double bottom tanks shall be assumed damaged,
unless:

.1 the spacing of the adjacent bulkheads is
less than the longitudinal extent of as-
sumed damage specified in 9.2.1; or

.2 there is a step or recess in a transverse
bulkhead of more than 3.05 m in length,
located within the extent of penetration of
assumed damage. The step formed by the
after peak bulkhead and after peak tank top
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shall not be regarded as a step for the pur-
pose of this regulation.

9.2.6 If pipes, ducts or tunnels are situated within the
assumed extent of damage, arrangements shall be made so that
progressive flooding cannot thereby extend to compartments
other than those assumed to be floodable for each case of dam-
age.

9.2.7 For the purpose of determined the extent of as-
sumed damage in 9.2.1, suction wells may be neglected, pro-
vided such wells are not excessive in area and extend below
the tank for a minimum distance and in no case more than half
the height of the double bottom.

9.3 DAMAGE STABILITY CRITERIA

9.3.1 Oil tankers shall be regarded as complying with
the damage stability criteria if the following requirements are
met:

9.3.2 The final waterline, taking into account sinkage,
heel and trim, shall be below the lower edge of any opening
through which progressive flooding may take place. Such
openings shall include air-pipes and those which are closed by
means of weathertight doors or hatch covers and may exclude
those openings closed by means of watertight manhole covers
and flush scuttles, small watertight cargo tank hatch covers
which maintain the high integrity of the deck, remotely oper-
ated watertight sliding doors, hinged watertight access doors
with open/closed indication locally and at the navigation
bridge, of the quick-acting or single-action type that are nor-
mally closed at sea, hinged watertight doors that are perma-
nently closed at sea, and sidescuttles of the non-opening type.

9.3.3 In the final stage of flooding, the angle of heel
due to unsymmetrical flooding shall not exceed 25°, provided
that this angle may be increased up to 30° if no deck edge im-
mersion occurs.

9.34 The stability in the final stage of flooding shall
be investigated and may be regarded as a sufficient if the right-
ing lever curve has at least a range of 20° beyond the position
of equilibrium in association with a maximum residual right-
ing lever of at least 0.1 m within the 20° range; the area under
the curve within this range shall not be less than 0.0175 metre
radians. Unprotected openings shall not be immersed within
this range unless the space concerned is assumed to be flooded.
Within this range, the immersion of any of the openings listed
in 9.3.2 and other openings capable of being closed weather-
tight may be permitted.”

9.3.5 The Register shall be satisfied that the stability
is sufficient during intermediate stages of flooding.

9.3.6 Equalization arrangements requiring mechanical
aids such as valves or cross-leveling pipes, if fitted, shall not
be considered for the purpose of reducing an angle of heel or
attaining the minimum range of residual stability to meet the
requirements of 9.3.2, 9.3.3 and 9.3.4 and sufficient residual
stability shall be maintained during all stages where

Other openings capable of being closed weathertight do not include venti-
lators (complying with ILLC 19(4)) that for operational reasons have to remain
open to supply air to the engine room or emergency generator room (if the same
is considered buoyant in the stability calculation or protecting openings leading
below) for the effective operation of the ship.

equalization is used. Space which are linked by ducts of a large
cross-sectional area may be considered to be common.

9.4 ASSUMPTION FOR
CALCULATING DAMAGE STABILITY

94.1 The requirements of 9.1 shall be confirmed by
calculations which take into consideration the design charac-
teristics of the ship, the arrangements, configuration and con-
tents of the damaged compartments; and the distribution, spe-
cific gravities and the free surface effect of liquids. The calcu-
lations shall be based on the following:

.1 Account shall be taken of any empty or
partially filled tank, the specific gravity of
cargoes carried, as well as any outflow of
liquids from damaged compartments.

.2 The permeabilities assumed for space
flooded as a result of damage shall be as

follows:

Space Permeabilities
Appropriated to stores 0.60

Occupied by accommodation 0.95

Occupied by machinery 0.85

Voids 0.95

Intended for consumable liquids 0 to 0.95™

Intended for other liquids 0 to 0.90™

9.4.2 The buoyancy of any superstructure directly

above the side damage shall be disregarded. The unflooded
parts of superstructures beyond the extent of damage, how-
ever, may be taken into consideration provided that they are
separated from the damaged space by watertight bulkheads
and the requirements of 9.3 in respect of these intact space are
complied with. Hinged watertight doors may be acceptable in
watertight bulkheads in the superstructure.

9.4.3 The free surface effect shall be calculated at an
angle of heel of 5° for each individual compartment. The Reg-
ister may require or allow the free surface corrections to be
calculated at an angle of heel greater than 5° for partially filled
tanks.

9.4.4 In calculating the effect of free surfaces of con-
sumable liquids it shall be assumed that, for each type of liquid
at least one transverse pair or a single centreline tank has a free
surface and the tank or combination of tanks to be taken into
account shall be those where the effect of free surfaces is the
greatest.

9.5 STABILITY INFORMATION

9.5.1 The master of every new oil tankers and the per-
son in charge of a new non-self-propelled oil tanker to which
this Section of the Rules applies shall be supplied in an ap-
proved form with:

- The permeability of partially filled compartments shall be consistent with

the amount of liquid carried in the compartment. Whenever damage pene-
trates a tank containing liquids, it shall be assumed that the contents are
completely lost from that compartment and replaced by salt water up to the
level of the final plane of equilibrium.
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.1 information relative to loading and distri-
bution of cargo necessary to ensure com-
pliance with the provisions of this regula-
tion; and

.2 data on the ability of the ship to comply
with damage stability criteria as deter-
mined by this regulation, including the ef-
fect of relaxation that may have been al-
lowed under 9.1.1.1.

95.2 Maximum allowable VCG curve(s), for the pur-
pose of checking damage stability compliance, are to be in-
cluded in the stability manual, unless the Loading Manual in-
cludes, in approved form, all of the conditions intended to be
used.

9.6 ACCIDENTAL OIL OUTFLOW

PERFORMANCE
9.6.1 This Head shall apply to oil tankers delivered on
or after 1 January 2010, as defined in 9.6.2.
9.6.2 Oil tanker delivered on or after 1 January 2010

means an oil tanker:
.1 for which the building contract is placed
on or after 1 January 2007; or
.2 in the absence of a building contract, the
keel of which is laid or which is at a similar
stage of construction on or after 1 July
2007; or
.3 the delivery of which is on or after 1 Janu-
ary 2010; or
4 which has undergone a major conversion:
.1 for which the contract is placed on or
after 1 January 2007; or
.2 in the absence of a contract, the con-
struction work of which is begun on or
after 1 July 2007; or
.3 which is completed on or after 1 Janu-
ary 2010.

9.6.3 For the purpose of this Head, the additional def-
initions shall apply, as follows:

1 "Load line draught (ds)" is the vertical dis-
tance, in metres, from the moulded base-
line at mid-length to the waterline corre-
sponding to the summer freeboard to be
assigned to the ship. Calculations pertain-
ing to this Head should be based on
draught ds, notwithstanding assigned
draughts that may exceed ds, such as the
tropical loadline.

.2 "Waterline (dg)" is the vertical distance, in
metres, from the moulded baseline at mid-
length to the waterline corresponding to
30% of the depth Ds.

.3 "Breadth (Bs)" is the greatest moulded
breadth of the ship, in metres, at or below
the deepest load line ds.

4 "Breadth (Bp)" is the greatest moulded
breadth of the ship, in metres, at or below
the waterline ds.

.5  "Depth (Ds)" is the moulded depth, in me-
tres, measured at mid-length to the upper
deck at side.
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.6 "Length (L)', "mid-length", and
"deadweight (DW)" are as defined in items
1.2.1,2.2.2 and 1.2.15, respectively.

.7 “h” is the minimum distance between the
bottom of the cargo tanks and the moulded
line of the bottom shell plating measured
at right angles to the bottom shell plating;
it is not to be less then
h =B/15 (m) or
h = 2.0 m, whichever is the lesser, with

minimum value of h = 1.0 m.

9.6.4 To provide adequate protection against oil pol-
lution in the event of collision or stranding the following shall
be complied with:
.1 for oil tankers of 5,000 tonnes deadweight
(DWT) and above, the mean oil outflow
parameter shall be as follows:
Om<0.015  for C < 200,000 m3
Owm < 0.012 + (0.003/200,000) (400,000-C)
for 200,000 m* < C < 400,000 m?
Om<0.012  for C > 400,000 m?

for combination carriers between 5,000 tonnes

deadweight (DWT) and 200,000 m? capacity, the mean oil out-
flow parameter may be applied, provided calculations are sub-
mitted to the satisfaction of the R.O., demonstrating that after
accounting for its increased structural strength, the combina-
tion carrier has at least equivalent oil out flow performance to
a standard double hull tanker of the same size having a Om
<0.015.

Om<0.021 for C< 100,000 m?

Owm < 0.015 + (0.006/100,000) (200,000-C)

for 100,000 m* < C < 200,000 m?

where:
Om = mean oil outflow parameter.
C = total volume of cargo oil, in m?, at 98% tank
filling
.2 for oil tankers of less than 5,000 tonnes
deadweight (DWT):

The length of each cargo tank shall not exceed
10 m or one of the following values, whichever is the greater:
.1 where no longitudinal bulkhead is provided inside

the cargo tanks:

[0.5%-#0.1) L butnot to exceed 0.2L

.2 where a centreline longitudinal bulkhead is pro-
vided inside the cargo tanks:
[0.25% + O.lSj L but not to exceed 0.2L

.3 where two or more longitudinal bulkheads are pro-
vided inside the cargo tanks:

.1 for wing cargo tanks: 0.2L
.2 for centre cargo tanks:

a) ifEZO.ZL :0.2L
B

b) ifﬁ is <0.2:
B

- where no centreline longitudinal bulk-
head is provided:

(O.5ﬁ+ O.lj L
B
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9.6.5

- where a centreline longitudinal bulkhead
is provided:

(0.25ﬂ+ O.ISJ L
B

4 biis the minimum distance from the ship's side to
the outer longitudinal bulkhead of the tank in ques-
tion measured inboard at right angles to the centre-
line at the level corresponding to the assigned
summer freeboard.

The following general assumptions shall apply

when calculating the mean oil outflow parameter:

1

The cargo block length extends between
the forward and aft extremities of all tanks
arranged for the carriage of cargo oil, in-
cluding slop tanks.

Where this Head refers to cargo tanks, it
shall be understood to include all cargo
tanks, slop tanks and fuel tanks located
within the cargo block length.

The ship shall be assumed loaded to the
load line draught ds without trim or heel.
All cargo oil tanks shall be assumed
loaded to 98% of their volumetric capac-
ity. The nominal density of the cargo oil
(pn) shall be calculated as follows:

pn= 1000 (DWT)/C (kg/m?)

For the purposes of these outflow calcula-
tions, the permeability of each space
within the cargo block, including cargo
tanks, ballast tanks and other non-oil
spaces shall be taken as 0.99, unless
proven otherwise.

Suction wells may be neglected in the de-
termination of tank location provided that
such wells are as small as practicable and
the distance between the well bottom and
bottom shell plating is not less than 0.5 h,
where h is the height as defined in sub-
item 9.6.3.7.

The following assumptions shall be used when

combining the oil outflow parameters:

9.6.6

1
where:

2
where:

The mean oil outflow shall be calculated
independently for side damage and for bot-
tom damage and then combined into the
non-dimensional oil outflow parameter
Ow, as follows:

Om= (0.40ms+0.60ms) C

Oums = mean outflow for side damage,
in m?; and

Oms = mean outflow for bottom dam-
age, in m>,

For bottom damage, independent calcula-
tions for mean outflow shall be done for O
m and minus 2.5 m tide conditions, and
then combined as follows:

Owmis = 0.7 Owms() + 0.3 Owmz(2.5)

®

Refer to the Revised Interim Guidelines for the approval of alternative
methods of design and construction of oil tankers adopted by the Marine

9.6.7

Owmso) = mean outflow for 0 m tide con-
dition; and
Owms.5)= mean outflow for minus 2.5 m

tide condition, in m?.

The mean outflow for side damage Ows shall be

calculated as follows:

n
Ous = C3 ), Pyjy Oy ()
i

where:

Psa

Os)

Cs

9.6.8

= represents each cargo tank under con-
sideration;

= total number of cargo tanks;

the probability of penetrating cargo

tank i from side damage, calculated in

accordance with item 9.6.9;

the outflow, in m3, from side damage

to cargo tank i, which is assumed equal

to the total volume in cargo tank i at

98% filling, unless it is proven through

the application of the Guidelines de-

veloped by the IMO™ that any signifi-

cant cargo volume will be retained;

and

= (.77 for ships having two longitudinal
bulkheads inside the cargo tanks, pro-
vided these bulkheads are continuous
over the cargo block and Ps; is devel-
oped in accordance with this Head. C3
equals 1.0 for all other ships or when
Psq) is developed in accordance with
item 9.6.11.

The mean outflow for bottom damage shall be

calculated for each tidal condition as follows:

1

where:

Psa)

OB

Cpgg)=

where:
i, n, Pe@ and Cog)
OBg)

n
Opp(0) = Z Pgiiy OpiyCppiy ~ (m?)
i

= represents each cargo tank under con-
sideration;

the total number of cargo tanks;

the probability of penetrating cargo
tank i from bottom damage, calculated
in accordance with paragraph 9.6.10 of
this regulation;

the outflow from cargo tank i, in m?,
calculated in accordance with sub-
item 9.6.8.3; and

factor to account for oil capture as de-
fined in sub-item 9.6.8.4.

n
Oump2s) =2, Py OpiyCppay (M)

4

= as defined in sub-item 9.6.8.1 above;
the outflow from cargo tank i, in m?,
after tidal change

The oil outflow Og) for each cargo oil
tank shall be calculated based on pressure

Environment Protection Committee of the IMO by resolution

MEPC.110(49).
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balance principles, in accordance with the

following assumptions:

.1 The ship shall be assumed stranded
with zero trim and heel, with the
stranded draught prior to tidal change
equal to the load line draught ds.

.2 The cargo level after damage shall be
calculated as follows:

he={(ds + te-Z1)(ps)-(1000p)/g }/pn

where:

he = the height of the cargo oil above Zi, in
metres;

tc = thetidal change, in m. Reductions in tide
shall be expressed as negative values;

Z1 = the height of the lowest point in the
cargo tank above baseline, in m;

ps = density of seawater, to be taken as 1,025
kg/m?;

p = ifaninertgassystem is fitted, the normal

overpressure, in kPa, to be taken as not
less than 5 kPa’; if an inert gas system is
not fitted, the overpressure may be taken
as 0;
g = theacceleration of gravity, to be taken as

9.81 m/s?; and

nominal density of cargo oil, calculated

in accordance with sub-item 9.6.5.4.

.3 For cargo tanks bounded by the bot-
tom shell, unless proven otherwise, oil
outflow Og) shall be taken not less
than 1% of the total volume of cargo
oil loaded in cargo tank i, to account
for initial exchange losses and dy-
namic effects due to current and
waves.

4 In the case of bottom damage, a por-
tion from the outflow from a cargo
tank may be captured by non-oil com-
partments. This effect is approximated
by application of the factor Cpgs( for
each tank, which shall be taken as fol-
lows:

0.6 for cargo tanks bounded from below
by non-oil compartments;

1.0 for cargo tanks bounded by the bot-
tom shell.

Pn

Cbaa)

Cbgq)

* According to IACS UI MPC93 (Rev.1, 2016), if an inert gas system is fitted
on tankers which are contracted for construction on or after 1 April 2009, the
normal overpressure, in KPa, is to be taken as 5 KPa.The “contracted for con-
struction” date means the date on which the contract to build the vessel is signed
between the prospective owner and the shipbuilder.

2025

9.6.9 The probability Ps of breaching a compartment
from side damage shall be calculated as follows:
.1 Ps = PsL Psv Pst
where:
PsL =1- Pst - Psa

probability the damage will extend
into the longitudinal zone bounded by
Xa and X;

probability the damage will extend
into the vertical zone bounded by Z:
and Zy; and

probability the damage will extend
transversely beyond the boundary de-
fined by y.

.2 Psa, Pst, Psi, Psu and Psy shall be deter-
mined by linear interpolation from the ta-
ble of probabilities for side damage pro-
vided in sub-item 9.6.9.3, where:

Psa = the probability the damage will lie entirely aft
of location Xa/L;

Pst = the probability the damage will lie entirely for-
ward of location Xi/L;

Psi = the probability the damage will lie entirely be-
low the tank;

Psu = the probability the damage will lie entirely
above the tank; and

Psy = the probability the damage will lie entirely
outboard of the tank.

Psv =1 -Psu-Psi

Pst=1—Psy

Compartment boundaries Xa, Xf, Z1, Zuy and y
shall be developed as follows:

Xa = the longitudinal distance from the aft terminal
of L to the aftmost point on the compartment
being considered, in metres;

X¢ = the longitudinal distance from the aft terminal
of L to the foremost point on the compartment
being considered, in metres;

Z1 = the vertical distance from the moulded base-
line to the lowest point on the compartment be-
ing considered, in metres;

Zy = the vertical distance from the moulded base-
line to the highest point on the compartment
being considered, in metres. Zu is not to be
taken greater than Ds; and

Y = the minimum horizontal distance measured at
right angles to the centreline between the com-
partment under consideration and the side
shell in metres;*™*

For symmetrical tank arrangements, damages are considered for one side

of the ship only, in which case all “y” dimensions are to be measured from
that same side. For asymetrical arrangements refer to the Explanatory Notes
on matters related to the accidental oil outflow performance, adopted by the
IMO by resolution MEPC.122(52).
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.3 Table of probabilities for side damage

Xa /L Psa Xt /L Psf Z1 /Ds Psi Zu /Ds Psu

0.00 0.000 0.00 0.967 0.00 0.000 0.00 0.968
0.05 0.023 0.05 0.917 0.05 0.000 0.05 0.952
0.10 0.068 0.10 0.867 0.10 0.001 0.10 0.931
0.15 0.117 0.15 0.817 0.15 0.003 0.15 0.905
0.20 0.167 0.20 0.767 0.20 0.007 0.20 0.873
0.25 0.217 0.25 0.717 0.25 0.013 0.25 0.836
0.30 0.267 0.30 0.667 0.30 0.021 0.30 0.789
0.35 0.317 0.35 0.617 0.35 0.034 0.35 0.733
0.40 0.367 0.40 0.567 0.40 0.055 0.40 0.670
0.45 0.417 0.45 0.517 0.45 0.085 0.45 0.599
0.50 0.467 0.50 0.467 0.50 0.123 0.50 0.525
0.55 0.517 0.55 0.417 0.55 0.172 0.55 0.452
0.60 0.567 0.60 0.367 0.60 0.226 0.60 0.383
0.65 0.617 0.65 0.317 0.65 0.285 0.65 0.317
0.70 0.667 0.70 0.267 0.70 0.347 0.70 0.255
0.75 0.717 0.75 0.217 0.75 0.413 0.75 0.197
0.80 0.767 0.80 0.167 0.80 0.482 0.80 0.143
0.85 0.817 0.85 0.117 0.85 0.553 0.85 0.092
0.90 0.867 0.90 0.068 0.90 0.626 0.90 0.046
0.95 0.917 0.95 0.023 0.95 0.700 0.95 0.013
1.00 0.967 1.00 0.000 1.00 0.775 1.00 0.000

Psy shall be calculated as follows:
Psy = (24.96-199.6 y/Bs) (y/Bs) for y/Bs <0.05
Psy = 0.749 + {5 - 444 (y/Bs - 0.05)} (y/Bs - 0.05)
for 0.05 < y/Bs < 0.1
Psy = 0.888 +0.56 (y/Bs-0.1) for y/Bs > 0.1

Psy shall not be taken greater than 1.

9.6.10 The probability Ps of breaching a compartment
from bottom damage shall be calculated as follows:
.1 Po = PpL Ppr Pav
where:
PeL=1 - Pps- Ppa

probability the damage will extend

into the longitudinal zone bounded by

Xa and Xr;

Per=1-Psr—Pps = probability the damage will extend
into the transverse zone bounded by
Yy and Ys; and

Psv=1-Psz = probability the damage will extend
vertically above the boundary defined
by z.

.2 Psa, Pst, Pp, Pas, and Pz shall be deter-
mined by linear interpolation from the ta-
ble of probabilities for bottom damage
provided in sub-item 9.6.10.3, where:

Psa = the probability the damage will lie entirely aft of loca-

tion Xa/L;

Pt = the probability the damage will lie entirely forward of
location X¢/L;

Psr = the probability the damage will lie entirely to port of
the tank;

Pss = the probability the damage will lie entirely to starboard
of the tank; and

Psz= the probability the damage will lie entirely below the
tank.

Compartment boundaries Xa, Xf, Yp, Ys, and z
shall be developed as follows:

Xa and Xs are as defined in sub-item 9.6.9.2;

Y, = the transverse distance from the port-most point on the
compartment located at or below the waterline ds, to a
vertical plane located Bg/2 to starboard of the ship's
centreline, in metres;

Ys = the transverse distance from the starboard-most point
on the compartment located at or below the waterline
ds, to a vertical plane located Bs/2 to starboard of the
ship's centreline, in metres; and

z = the minimum value of z over the length of the com-
partment, where, at any given longitudinal location, z
is the vertical distance from the lower point of the bot-
tom shell at that longitudinal location to the lower
point of the compartment at that longitudinal location,
in metres.
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.3 Table of probabilities for bottom damage

Xa /L PBa Xf /L Pgf Y, /Bs PBp Y /Bs PBs

0.00 0.000 0.00 0.969 0.00 0.844 0.00 0.000
0.05 0.002 0.05 0.953 0.05 0.794 0.05 0.009
0.10 0.008 0.10 0.936 0.10 0.744 0.10 0.032
0.15 0.017 0.15 0.916 0.15 0.694 0.15 0.063
0.20 0.029 0.20 0.894 0.20 0.644 0.20 0.097
0.25 0.042 0.25 0.870 0.25 0.594 0.25 0.133
0.30 0.058 0.30 0.842 0.30 0.544 0.30 0.171
0.35 0.076 0.35 0.810 0.35 0.494 0.35 0.211
0.40 0.096 0.40 0.775 0.40 0.444 0.40 0.253
0.45 0.119 0.45 0.734 0.45 0.394 0.45 0.297
0.50 0.143 0.50 0.687 0.50 0.344 0.50 0.344
0.55 0.171 0.55 0.630 0.55 0.297 0.55 0.394
0.60 0.203 0.60 0.563 0.60 0.253 0.60 0.444
0.65 0.242 0.65 0.489 0.65 0.211 0.65 0.494
0.70 0.289 0.70 0.413 0.70 0.171 0.70 0.544
0.75 0.344 0.75 0.333 0.75 0.133 0.75 0.594
0.80 0.409 0.80 0.252 0.80 0.097 0.80 0.644
0.85 0.482 0.85 0.170 0.85 0.063 0.85 0.694
0.90 0.565 0.90 0.089 0.90 0.032 0.90 0.744
0.95 0.658 0.95 0.026 0.95 0.009 0.95 0.794
1.00 0.761 1.00 0.000 1.00 0.000 1.00 0.844

Pgz shall be calculated as follows:
Ps. (14.5 - 67 z/Ds) (z/Ds)  for z/Ds < 0.1,
Pe. = 0.78+ 1.1 (z/Ds-0.1)  for z/Ds>0.1.

Pz shall not be taken greater than 1.

9.6.11 The calculation procedure in this Head uses a
simplified probabilistic approach where a summation is car-
ried out over the contributions to the mean outflow from each
cargo tank. For certain designs such as those characterized by
the occurrence of steps/recesses in bulkheads/decks and for
sloping bulkheads and/or a pronounced hull curvature, more
rigorous calculations may be appropriate. In such cases one of
the following calculation procedures may be applied:

.1 The probabilities referred to in 9.6.9 and
9.6.10 above may be calculated with more
precision through application of hypothet-
ical sub-compartments.*

.2 The probabilities referred to in 9.6.9 and
9.6.10 above may be calculated through
direct application of the probability den-
sity functions contained in the Guidelines
referred to in 9.6.7.

.3 The oil outflow performance may be eval-
uated in accordance with the method de-
scribed in the Guidelines referred to in
9.6.7.

9.6.12 Oil tanker delivered before 1 January 2010 shall
be in compliance with the requirements set in regs.25 and 26
of Ch.4, Part A, of revised Annex 1 of MARPOL 73/78, as
applicable regarding its size and date of delivery.

* Refer to the Explanatory Notes on matters related to the accidental oil out-

flow performance, adopted by the IMO by resolution MEPC.122(52).
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9.7 DAMAGE STABILITY
VERIFICATION OF PARTICULAR
LOADING CASE ON NEW TANKERS

9.7.1 Application

This Head applies for new oil tankers and chem-
ical carriers contracted for construction™ on or after 1st Janu-
ary 2010 subject to review of impact on ships undergoing ap-
proval and delivering after said date. The instructions pre-
sented in JACS Rec.No.110 ,, Guideline for Scope of Damage
Stability Verification on new oil tankers, chemical tankers and
gas carriers“ shall be followed.

9.7.2 Scope of stability verification

The scope of damage stability verification is de-
termined by the required damage stability standards (applica-
ble damage stability criteria) and aims at providing the ship’s
master with a sufficient number of approved loading condi-
tions to be used for the loading of the ship. In general, for non-
approved loading conditions by the Register, approved
KG/GM limit curve(s) or approved loading instrument soft-
ware satisfying the stability requirements (intact and damage)
for the draught range to be covered shall be used to verify com-
pliance on board. Within the scope of the verification deter-
mined as per the above, all potential or necessary damage sce-
narios shall be determined and assessed taking into account the
damage stability criteria. Damage stability verification and ap-
proval requires a review of submitted calculations and

™ The ‘contracted for construction’ date means the date on which the contract

to build the vessel is signed between the prospective owner and the ship-
builder.
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supporting documentation with independent check calcula-
tions to confirm damage stability calculation results comply
with relevant stability criteria. Examination and approval of
the loading instrument software installed on board (and to be
used for assessing intact and damage stability) shall also be
carried out. A loading instrument comprises hardware and
software. The accuracy of the computation results and actual
ship data used by the software is to be verified.

9.7.3 Operating Limits — Descriptions / As-
sumptions

In considering the scope of the verification to be
conducted, consideration of the operating limits is needed. The
following loading options should be permitted:

.1 Service loading conditions identical to the
approved loading conditions of the stabil-
ity booklet (see 9.7.4); or

.2 Service loading conditions complying
with the approved intact and damage sta-
bility limiting curves (where provided)
(see 9.7.5); or

.3 Service loading conditions which have
been checked with an approved onboard
stability software with the capability to
perform damage stability calculations
(Type 2 or 3 of Appendix 5 to the Rules for
the classification of ships, Part 4 - Stabil-
ity) either based on KG/GM limit curve(s)
or based on direct damage stability assess-
ment (see 9.7.7).

If above mentioned proof of compliance is not
possible, then the intended loading conditions shall be either
prohibited or be submitted for specific approval to the Regis-
ter. Suitable instructions to this effect shall be included in the
stability booklet/loading manual. An approved loading condi-
tion is one which has been specifically examined and endorsed
by Register.

9.7.4 Matrix of permissible loading conditions

In the absence of stability software and KG/GM
limit curve(s), in lieu of approved specific loading conditions,
a matrix clearly listing the allowable range of loading param-
eters (draft, trim, KG, cargo loading pattern and SG) that the
vessel is allowed to load in order to be in compliance with the
applicable intact and damage stability criteria can be devel-
oped for the stability booklet when a greater degree of flexi-
bility than that afforded by approved specific loading condi-
tions is needed. If this information is to be used it shall be in
an approved form.

9.7.5 KG/GM Limit Curve(s) *

Where KG/GM limit curves are provided, a sys-
tematic investigation of damage survival characteristics shall
be undertaken by making calculations to obtain the minimum
required GM or maximum allowable KG at a sufficient num-
ber of draughts within the operating range to permit the con-
struction of a series of curves of “required GM” or “allowable

To avoid difficulties associated with developing suitable KG/GM limit
curves and their restriction on operational capacity it is recommended that
an approved Type 3 stability software is fitted on board.

KG” in relation to draught and cargo tank content in way of
the damage. The curves shall be sufficiently comprehensive to
cover operational trim requirements.

The verification of KG/GM limit curves shall be
conducted without any free surface correction. The actual
loading condition uses the free surface correction (see para-
graph 6.5 of IACS Rec. No.110) when comparing actual and
KG/GM limit values.

It is to be noted that any change of filling level,
draught, trim, cargo density might have a major influence to
the results of a damage case; therefore the following items
shall be considered carefully for the calculation of the KG/GM
limit curves:

a) Intact and damage stability criteria appli-

cable to the vessel;

b)  The maximum required damage extent and
lesser extents of damage which provide the
most severe damage cases;

c¢)  Draught range of the vessel: when verify-
ing the damage stability, according to
MSC/Circ.406/Rev.1 and
MSC.1/Circ.1537 the tropical freeboard
needs to be considered, however, the fresh
water allowance and tropical fresh water
allowance need not be taken into account
under MARPOL and IBC;

d)  Trimrange of the vessel (see paragraph 6.6
of TACS Rec. No.110);

e)  Full and empty cargo tanks;

f)  Partially filled cargo tanks (consideration
of increments as necessary);

g) Minimum tank fillings in tonnes if re-
quired;

h)  Maximum/minimum densities of cargoes;
and

i) Ballast tank filling levels as necessary to
achieve compliance.

Damage stability calculations, on which the
KG/GM limit curve(s) is(are) based, shall be performed at the
design stage. The KG/GM limit curve(s) drawn out taking sta-
bility criteria (intact and damage) into account shall be inserted
in the stability booklet.

9.7.6 Initial heel

The stability booklet shall contain a note for the
master to avoid initial heel greater than 1 degree. A steady
heeling angle may have major influence to the stability of the
vessel, especially in case of damage.

9.7.7 Direct calculation onboard (Stability
software)

The use of stability software for stability calcu-
lations is not a class requirement. However, stability software
installed onboard shall cover all stability requirements (intact
and damage) applicable to the ship. The following types of sta-
bility software, if approved by a classification society (accord-
ing to Appendix 5 to the Rules for the classification of ships,
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Part 4 - Stability or IACS UR L5, Rev.4 June 2020), are appli-
cable for calculation of service loading conditions for tankers:
.1 Type 2: software calculating intact stabil-
ity and checking damage stability on basis
of a limit curve (e.g. for vessels applicable
to SOLAS Part B-1 damage stability cal-
culations, etc.) or checking all the stability
requirements (intact and damage stability)
on the basis of a limit curve; and
.2 Type 3: software calculating intact stabil-
ity and damage stability by direct applica-
tion of pre-programmed damage cases
based on the relevant Conventions or
Codes for each loading condition (for
some tankers, etc.).

The software shall be approved by the Register.
The stability instrument is not a substitute for the approved
stability documentation but used as a supplement to facilitate
stability calculations.

Damage stability of Type 3 stability software
shall be based on a hull form model, that is, directly calculated
from a full three-dimensional geometric model.

All damages, taking into account lesser dam-
ages, and variation of draft, cargo density, tank loading pat-
terns and extents of tank filling shall be performed to ensure
that for any possible loading condition the most onerous dam-
ages have been examined according to relevant stability crite-
ria.

All applicable combinations of damage that are
possible within the relevant MARPOL Convention / Codes
(IBC, etc.) shall be performed. These are all damages within
the maximum applicable damage extents for side, bottom and
raking.

Lesser extent of damages shall be generated on
the principle of reduction in any longitudinal, transverse or
vertical extent; whilst maintaining adjacent (shared boundary)
compartment logic, including L-shaped damages.

The methodologies for determining compliance
with relevant stability criteria shall be as set out in above men-
tioned guidelines.
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10 COMMERCIAL YACHTS

10.1 APPLICATION

10.1.1 The provisions given hereunder apply to com-
mercial yachts of 24 m to 80 m in length L, and which are not
certified to carry more than 12 passengers, where:

L- is length as defined in item 1.2.1 of this
Part of the Rules; and

Commercial yacht means a yacht which is not
a pleasure yacht.

Besides the requirements of this Section of the
Rules, the provisions set in Section 21 of the Rules for the clas-
sification of ships, Part 35 — Yachts, also applies.

10.1.2 Stability requirements on commercial yachts of
more than 80 m in length L and navigating in unrestricted area
of operations will be in each case considered separately by the
Register, but in general should meet the damage stability re-
quirements of the SOLAS 90 for one compartment (Chapter
II-1, Part B, Reg.8 [2.3] to [6]) according to the deterministic
method.

10.1.3 Yachts referred to in 10.1.1 and restricted to op-
erate in areas within 60 NM from a safe haven may be ex-
empted of the requirements of Head 10.3 of this Section.

For those yachts, the following note shall be
added to the approved stability booklet: “This vessel has not
been assessed for damage stability, and therefore might not re-
main afloat in the event of damage or flooding.”

10.2 SUBDIVISION

10.2.1 All Yachts shall have at least the following com-
plete transverse watertight bulkheads fitted in the hull:

- One collision bulkhead;

- One after peak bulkhead;

- Two bulkheads forming the boundaries of
the machinery space; for yachts with ma-
chinery space fitted astern, aft bulkhead of
that space may be treated as after peak
bulkhead, if it is proved by calculation that
the flooding of part of the hull aft oft that
bulkhead will result in floating condition
which satisfy the requirement of item
10.3.1.

Special subdivision arrangements generated by
specific functional requirements may be considered by the
Register on case by case basis.

10.2.2 Additional bulkheads may be required for yachts
having to comply with damage stability criteria, according to
requirements of Head 10.3 of this Section.

10.2.3 The transverse watertight bulkheads requested in
the items 10.2.1 and 10.2.2 of this Section shall, generally, be
fitted up to the bulkhead deck, as it is defined in item 1.2.6 of
this Part of the Rules. Structural drawings of those bulkheads
shall be to be submitted to the Register for approval. In gen-
eral, the provisions for construction and initial tests of

watertight bulkheads set in the Rules for the classification of
ships, Part 2 — Hull shall be followed.

10.2.4 Doors in watertight bulkheads are to be water-
tight doors of the approved type. The strength of the doors
shall be equivalent to the surrounding bulkheads. The hand
opening and hand closing devices of the door are to be opera-
ble from both sides of the door.

For yachts under 500 GT, the Register may ac-
cept approved hinged doors provided that for such doors indi-
cators are fitted on the bridge showing whether the doors are
open or closed. The doors are to be kept closed at sea and
marked accordingly.

For yachts equal to or greater than 500 GT, ap-
proved hinged doors, with provisions stated above, may be ac-
cepted for infrequently used openings in watertight compart-
ments where a crew member will be in immediate attendance
when the door is open at sea.

If fitted, sliding watertight doors shall comply to
the requirements for such doors in the Rules for the classifica-
tion of ships, Part 3 — Hull equipment.

10.2.5 The number of openings in watertight subdivi-
sions is to be limited to a minimum compatible with the proper
working of the yacht. Pipes and electrical cable may be carried
through watertight subdivisions provided that both the water-
tightness and structural integrity of the bulkhead are ensured
by devices suitable in the opinion of the Register. Details rel-
evant to these devices and their installation on board are to be
submitted to the Register for approval.

Lead or other heat sensitive materials may not be
used in systems which penetrate watertight subdivision bulk-
heads and decks, where deterioration of such systems in the
event of fire would impair the watertight integrity.

10.2.6 A forepeak or collision bulkhead shall be fitted
and made watertight up to the bulkhead deck. This bulkhead
shall be located at a distance from the forward perpendicular
of not less than 5 % of the length L and not more than 3 metres
plus 5 % of the length L.

.1 Where any part of the hull below the wa-
terline extends forward of the forward per-
pendicular, e. g. a bulbous bow, the dis-
tances stipulated above shall be measured
from a point either:

- at the mid-length of such extension; or

- atadistance 1,5 % of the length L for-
ward of the forward perpendicular; or

- at a distance 3 metres forward of the
forward perpendicular,

whichever gives the smallest measure-

ment.

.2 Where a long forward superstructure is fit-
ted, the forepeak or collision bulkhead
shall be extended weathertight to the next
full deck above the bulkhead deck.

.3 The extension required in sub-item .3
above need not be fitted directly above the
bulkhead below provided all parts of the
extension are not located forward of the
forward limit specified in sub-item .1 or in
sub-item .2 above.
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After further analysis, different arrangements
than stated above may be accepted by the Register, on a case
by case basis.

10.2.7 As far as the collision bulkhead is concerned, in
general a maximum of two pipes may pass through the colli-
sion bulkhead below the bulkhead deck. Such pipes are to be
fitted with suitable valves operable from above the bulkhead
deck and the valve chest is to be secured at the bulkhead inside
the fore peak. Such valves may be fitted on the after side of the
collision bulkhead provided that they are readily accessible un-
der all service conditions. All valves are to be of steel, bronze
or other approved ductile material. As a general rule, no access
is to be fitted in the collision bulkhead. Special consideration
will be given in the case of yachts of particular design, for the
manhole with close spaced bolts positioned as far above the
maximum load waterline (summer load line).

10.2.8 An afterpeak bulkhead, and bulkheads dividing
the machinery space from the accommodation spaces forward
and aft, shall also be fitted and made watertight up to the bulk-
head deck. The afterpeak bulkhead may, however, be stepped
below the bulkhead deck, provided the same level of water-
tightness is kept for all parts of such bulkhead, and that the
longitudinal extent of the step or recess, measured from the
plane of the main transverse bulkhead, is not more than 8 % of
L.

10.2.9 In all cases where they protrude fore of the after
peak bulkhead, stern tubes shall be enclosed in separated wa-
tertight spaces. The stern gland shall be situated in a watertight
shaft tunnel or other watertight space of moderate volume, sep-
arate from the compartment in which the stern tube is situated.
For yachts under 500 GT to which 10.1.3 applies, other
measures to minimise the danger of water penetrating into the
yacht in case of damage to sterntube arrangements may be
taken at the discretion of the Register.

10.2.10 The number of openings in the shell plating shall
be reduced to the minimum compatible with the design and
proper working of the yacht. The arrangement and efficiency
of the means for closing any opening in the shell plating shall
be consistent with its intended purpose and the position in
which it is fitted.

The number of scuppers, sanitary discharges and
other similar openings in the shell plating shall be reduced to
the minimum either by making each discharge serve for as
many as possible of the sanitary and other pipes, or in any other
satisfactory manner. All inlets and discharges in the shell plat-
ing shall be fitted with efficient and accessible arrangements
for preventing the accidental admission of water into the yacht.

In general, the requirements for shell openings
set in Reg.15 [8] to [11], Ch.II-1 of the SOLAS Convention,
as amended, shall be complied with.

10.2.11 Engine exhaust outlets which penetrate the hull
below the freeboard deck are to be provided with means to pre-
vent back flooding into the hull through a damaged exhaust
system. For yachts operating on unrestricted service a positive
means of closure is to be provided. The system is to be of
equivalent construction to the hull on the outboard side to the
closure.

For yachts referred to in 10.1.3 of this Section, it
may be accepted that exhaust piping of equivalent construction
to the hull is looped up above the waterline on the outboard
side of the system to a height as close as possible to the
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bulkhead deck. In general, the minimum height of that loop
above the maximum load waterline (summer load line) should
not be less than 70 % of the corresponding freeboard. The
transverse position of the inboard side of the loop should be
also as close to the centerline as possible.

In any case, the material used for exhaust piping
is to be suitable to withstand the temperatures reached by the
exhaust.

10.2.12 A compartment located below the bulkhead
deck, as it is defined in item 1.2.6 of this Part of the Rules, and
having a direct access opening on the hull is to be equipped
with a watertight hull door and bounded by watertight bulk-
heads to separate it from the other adjacent compartments lo-
cated below the bulkhead deck.

Indicators shall be fitted on the bridge showing
whether the doors are open or closed. The doors are to be kept
closed at sea and marked accordingly. The lower part of door
opening shall be above the maximum load waterline (summer
load line). Doors should be of outwards opening type.

No essential equipment is to be installed in such
compartment. Access opening to other internal compartments
may be permitted exclusively if sliding door of approved type
is fitted for closing of such opening.

10.3 DAMAGE STABILITY

10.3.1 The watertight bulkheads of the yacht to which
the requirements of this Head apply shall be so arranged that
minor hull damage that results in the free flooding of any one
compartment, will cause the yacht to float at a waterline which,
at any point, is not less than 75 mm below the weather deck,
freeboard deck, or bulkhead deck if not concurrent.

10.3.2 The minor damage shall be considered to occur
anywhere along the yacht’s waterline length (from the baseline
up to the level of the waterline), except in way of a watertight
bulkhead. Only one compartment or one tank is considered as
damaged at one time.

However, if a down-flooding or progressive
flooding may occur through pipework, ventilation ducts,
doors, hatches or any other non-watertight openings, the flood-
ing of the concerned compartments shall be considered.

10.3.3 The damage stability calculations are to be per-
formed using the lost buoyancy method (constant displace-
ment).

10.3.4 The damage stability criteria for one compart-
ment damage set in the SOLAS 90 (Chapter 1I-1, Part B, Reg.8
[2.3] to [6]) shall be complied with, but disregarding extent of
damage assumed in paragraph [4] of that regulation, and using
assumptions stated in previous items of this Head.
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11 SHIPS CARRYING
INDUSTRIAL PERSONNEL

11.1 APPLICATION

11.1.1 This Section applies to ships of 500 GT and up-
wards, operating in international service and on which the pro-
visions of IP Code are applicable. However, when ships below
500 GT also carry an aggregated number of passengers, special
personnel and industrial personnel in excess of 12, then the
Register may apply the requirements of this Section as far as
practicable.

11.1.2 For additional requirements for ships carrying
industrial personnel and to which descriptive class notation
Carriage of Industrial Personnel is assigned, refer to the re-
quirements of the Rules for the classification of ships, Part 1 —
General requirements, Chapter 6 — Requirements for addi-
tional class notations, Section 7.

11.2 DEFINITIONS

11.2.1 For the purpose of this Section the following def-
initions should apply:

.1  IP Code means the International Code of
Safety for Ships Carrying Industrial Per-
sonnel, as adopted by the Maritime Safety
Committee of IMO by resolution
MSC.527(106).

.2 Industrial personnel (IP) means all per-
sons transported or accommodated on
board for the purpose of offshore industrial
activities performed on board ships and/or
offshore facilities.

.3 Personnel transfer means the full se-
quence of the operation of transferring per-
sonnel and their equipment at sea to or
from a ship to which this Section applies
and from or to another ship or an offshore
facility.

4  Offshore industrial activities mean the
construction, maintenance, decommis-
sioning, operation, or servicing of offshore
facilities related, but not limited, to explo-
ration and exploitation of resources by the
renewable or hydrocarbon energy sectors,
aquaculture, ocean mining or similar activ-
ities.

11.3 REQUIREMENTS

11.3.1 For high-speed crafts certified as IP carrying
ships, in accordance with SOLAS Ch. X, the provisions of [P
Code, Part V, Reg. 1 and Reg. 2 shall be applied.

11.3.2 For other types of ships certified as IP carrying
ships, in accordance with SOLAS Ch. I, the provisions of IP
Code, Part IV, Reg. 1 and Reg. 2 shall be applied.
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APPENDIX 1 INDICATIVE
GUIDELINES FOR APPLICATION
OF THE REQUIREMENTS SET
OUT IN SECTION 3

1 APPLICATION

In line with the provisions of item 3.1.6.3 of this
Part of the Rules, these guidelines shall be used in the applica-
tion of the specific stability requirements set out in Head 3.2
or 3.3, in so far as this is practicable and compatible with the
design of the ship in question. The item numbers appearing
below correspond to those in Heads 3.2 and 3.3.

3.21

As a first step all ro-ro passenger ships referred
toin 3.1.3 of Section 3 must comply with the SOLAS 90 stand-
ard of residual stability as it applies to all passenger ships con-
structed on or after 29 April 1990. It is the application of this
requirement that defines the residual freeboard f;, necessary for
the calculations required in 3.2.1.1.

3.2.1.1
.1 This sub-item addresses the application of
a hypothetical amount of water accumu-
lated on the bulkhead (ro-ro) deck. The
water is assumed to have entered the deck
via a damage opening. This sub-item re-
quires that the ship in addition to comply-
ing with the full requirements of the SO-
LAS 90 standard further complies with
that part of the SOLAS 90 criteria
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contained in points 2.3 to 2.3.4 of Regula-
tion II-1/B/8 with the defined amount of
water on deck. For this calculation no
other requirements of Regulation II-1/B/8
need be taken into account. For example
the ship does not, for this calculation, need
to comply with the requirements for the
angles of equilibrium or non-submergence
of the margin line.

The accumulated water is added as a liquid
load with one common surface inside all
compartments which are assumed flooded
on the car deck. The height /. of water on
deck is dependent on the residual free-
board f; after damage, and is measured in
way of the damage (see figure 1). The re-
sidual freeboard, is the minimum distance
between the damaged ro-ro deck and the
final  waterline (after equalization
measures if any have been taken) in way
of the assumed damage after examining all
possible damage scenarios in determining
the compliance with the SOLAS 90 stand-
ard as required in 3.2.1. No account should
be taken of the effect of the hypothetical
volume of water assumed to have accumu-
lated on the damaged ro-ro deck when cal-
culating f; .

If f is 2.0 m or more, no water is assumed
to accumulate on the ro-ro deck. If f-is 0.3
m or less, then height A, is assumed to be
0.5 m. Intermediate heights of water are
obtained by linear interpolation (see figure
2).
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1. If fr>2.0 m, height of water on deck hw = 0.0 m
2. If fr < 0.3 m, height of water on deck hw =0.5 m

Figure 2
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3.2.1.2

Means for drainage of water can only be consid-

ered as effective if these means are of a capacity to prevent
large amounts of water from accumulating on the deck i.e.
many thousands of tonnes per hour which is far beyond the
capacities fitted at the time of the adoption of these regula-
tions. Such high efficiency drainage systems may be devel-
oped and approved in the future (based on guidelines to be de-
veloped by the International Maritime Organization).

3.2.1.3
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1. If hs>4.0 m, height of water on deck shall be calculated as per Figure 2

The amount of assumed accumulated wa-
ter on deck may, in addition to any reduc-
tion in accordance with 3.2.1.1 be reduced
for operations in geographically defined
restricted areas. These areas are designated

in accordance with the significant wave
height Ass, defining the area in line with the
provisions of 3.1.5 of the referred Section.
If the significant wave height hs , in the
area concerned, is 1.5 m or less then no ad-
ditional water is assumed to accumulate on
the damaged ro-ro deck. If the significant
wave height in the area concerned is 4.0 m
or more then the height of the assumed ac-
cumulated water shall be the value calcu-
lated in accordance with 3.2.1.1. Interme-
diate values to be determined by linear in-
terpolation (see figure 3).

2.If hs < 1.5 m, height of water on deck hw = 0.0 m

For example:

If fr

= 1.15 m and hs= 2.75 m, height of water on deck hy = 0.125 m

The height A is kept constant, therefore
the amount of added water is variable as it
is dependent upon the heeling angle and
whether at any particular heeling angle the
deck edge is immersed or not (see figure
4). It should be noted that the assumed per-
meability of the car deck spaces is to be
taken as 90% (MSC/Circ.649 refers),
whereas other assumed flooded spaces

Figure 3

permeabilities are to be those prescribed in
the SOLAS Convention.

If the calculations to demonstrate compli-
ance with Section 3 of this Part of the
Rules, relate to a significant wave height
less than 4.0 m that restricting significant
wave height must be recorded on the ves-
sel's passenger ship safety certificate.
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3.2.1.4 and 3.2.1.5

As an alternative to complying with the new sta-
bility requirements in 3.2.1.1 or 3.2.1.3, proof of compliance
via model tests may be accepted. The model test requirements
are detailed in the Head 3.3. Guidance notes on the model tests
are contained in Head 2 of this Appendix, ‘Model testing’.

3.2.1.6

Conventionally derived SOLAS 90 standard
limiting operational curve(s) (KG or GM) may not remain ap-
plicable in cases where ‘water on deck’ is assumed under the
terms of the Section 3 and it may be necessary to determine
revised limiting curve(s) which take into account the effects of
this added water. To this effect sufficient calculations corre-
sponding to an adequate number of operational draughts and
trims must be carried out.

Note: Revised limiting operational KG/GM
Curves may be derived by iteration, whereby the minimum ex-
cess GM resulting from damage stability calculations with wa-
ter on deck is added to the input KG (or deducted from the
GM) used to determine the damaged freeboards fr, upon which

the quantities of water on deck are based, this process being
repeated until the excess GM becomes negligible.

It is anticipated that operators would begin such
an iteration with the maximum KG/minimum GM which could
reasonably be sustained in service and would seek to manipu-
late the resulting deck bulkhead arrangement to minimise the
excess GM derived from damage stability calculations with
water on deck.

3221

As for conventional SOLAS damage require-
ments bulkheads inboard of the B/5 line are considered intact
in the event of side collision damage.

3.2.2.2

If side structural sponsons are fitted to enable
compliance with SOLAS Regulation II-1/B/8, and as a conse-
quence there is an increase in the breadth B of the ship and
hence the vessel's B/5 distance from the ship's side, such mod-
ification shall not cause the relocation of any existing struc-
tural parts or any existing penetrations of the main transverse
watertight bulkheads below the bulkhead deck (see figure 5).
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3.2.2.3

Transverse or longitudinal bulkheads/bar-
riers which are fitted and taken into ac-
count to confine the movement of assumed
accumulated water on the damaged ro-ro
deck need not be strictly ‘watertight’.
Small amounts of leakage may be permit-
ted subject to the drainage provisions be-
ing capable of preventing an accumulation
of water on the ‘other side’ of the bulk-
head/barrier. In such cases where scuppers
become inoperative as a result of a loss of
positive difference of water levels other
means of passive drainage must be pro-
vided.

The height By, of transverse and longitudi-
nal bulkheads/barriers shall be not less
than (8 x hw) metres, where hy is the height
of the accumulated water as calculated by

application of the residual freeboard and

significant wave height (as referred to in

3.2.1.1 and 3.2.1.3). However, in no case

is the height of the bulkhead/barrier to be

less than the greater of:

a) 2,2m;or

b) the height between the bulkhead deck
and the lower point of the underside
structure of the intermediate or hang-
ing car decks, when these are in their
lowered position. It should be noted
that any gaps between the top edge of
the bulkhead and the underside of the
plating must be ‘plated in’ in the trans-
verse or longitudinal direction as ap-
propriate (see figure 6).

L L

Top of bulkhead «7

Gaps 1o be plated-in

|

X 2 2.

LA e L

-~
< Metres

N

Ship without hanging car decks

Example 1:
Height of water on deck hy = 0.25 m
Minimum required height of barrier = 2.2 m

Ship with hanging deck (in way of the barrier)
Example 2:

Height of water on deck hy = 0.25 m
Minimum required height of barrier = x

Bulkheads/barriers with a height less than that
specified above, may be accepted if model tests are carried out
in accordance with Head 2 of this Appendix to confirm that the
alternative design ensures appropriate standard of survivabil-
ity. Care needs to be taken when fixing the height of the bulk-
head/barrier such that the height shall also be sufficient to

Figure 6

prevent progressive flooding within the required stability
range. This range is not to be prejudiced by model tests.

Note: The range may be reduced to 10° provided the cor-
responding area under the curve is increased (as

referred to in SOLAS Regulation 1I-1/B/8.2.3.1).

~ 2025
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3.2.2.5-1

The area ‘A’ relates to permanent openings. It
should be noted that the ‘freeing ports’ option is not suitable
for ships which require the buoyancy of the whole or part of
the superstructure in order to meet the criteria. The require-
ment is that the freeing ports shall be fitted with closing flaps
to prevent water entering but allowing water to drain.

These flaps must not rely on active means. They
must be self-operating and it must be shown that they do not

restrict outflow to a significant degree. Any significant effi-
ciency reduction must be compensated by the fitting of addi-
tional openings so that the required area is maintained.

3.2.2.5-2

For the freeing ports to be considered effective
the minimum distance from the lower edge of the freeing port
to the damaged waterline shall be at least 1.0 m. The calcula-
tion of the minimum distance shall not take into account the
effect of any additional water on deck (see figure 7).

Z @ 2

22

final stage damage w1

L

N\

Minimum required freeboard to freeing port = 1.0 m

3.2.2.5-3

Freeing ports must be sited as low as possible in
the side bulwark or shell plating. The lower edge of the freeing
port opening must be no higher than 2 cm above the bulkhead

Figure 7

deck and the upper edge of the opening no higher than 0.6 m
(see figure 8).

77/ R 77/ R 7 7. I

0.6 m max.
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Note: Spaces to which 3.2.2.5, applies, i.e. those spaces
fitted with freeing ports or similar openings, shall
not be included as intact spaces in the derivation

of the intact and damage stability curves.

2025
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assumed accumulated amount of water
must be in place and secured at all times
when the ship is at sea.

In those cases where the transverse bulk-
head/barrier is damaged the accumulated
water on deck shall have a common sur-
face level on both sides of the damaged
bulkhead/barrier at the height A (see fig-
ure 9).

3.2.2.6

1. The statutory extent of damage is to be ap-
plied along the length of the ship. Depend- 3
ing on the subdivision standard the dam- ’
age may not affect any bulkhead or may
only affect a bulkhead below the bulkhead
deck or only bulkhead above the bulkhead
deck or various combinations.

2. All transverse and longitudinal bulk-
heads/barriers ~ which  constrain  the
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Figure 9
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2 MODEL TESTING

The purpose of these guidelines is to ensure uni-
formity in the methods employed in the construction and veri-
fication of the model as well as in the undertaking and analyses
of the model tests.

The contents of items 3.3.1 and 3.3.2 of the Head
3.3 are considered self-explanatory.

333 Ship model

3.3.3.1 The material of which the model is made is not
important in itself, provided that the model both in the intact
and damaged condition is sufficiently rigid to ensure that its
hydrostatic properties are the same as those of the actual ship
and also that the flexural response of the hull in waves is neg-
ligible.

It is also important to ensure that the damaged
compartments are modelled as accurately as practicably possi-
ble to ensure that the correct volume of flood water is repre-
sented.

Since ingress of water (even small amounts) into
the intact parts of the model will affect its behaviour, measures
must be taken to ensure that this ingress does not occur.

In model tests involving worst SOLAS damages
near the ship ends, it has been observed that progressive flood-
ing was not possible because of the tendency of the water on
deck to accumulate near the damage opening and hence flow
out. As such models were able to survive very high sea states,
while they capsized in lesser sea states with less onerous SO-
LAS damages, away from the ends, the limit + 35 % was in-
troduced to prevent this.

Extensive research carried out for the purpose of
developing appropriate criteria for new vessels has clearly
shown that in addition to the GM and freeboard being im-
portant parameters in the survivability of passenger ships, the
area under the residual stability curve is also another major
factor. Consequently, in choosing the worst SOLAS damage
for compliance with the requirement of 3.3.3.1, the worst dam-
age is to be taken as that which gives the least area under the
residual stability curve.

3.3.3.2 Model particulars

.1 In recognizing that scale effects play
an important role in the behaviour of the
model during tests, it is important to en-
sure that these effects are minimized as
much as practically possible. The model
should be as large as possible since details
of damaged compartments are easier con-
structed in larger models and the scale ef-
fects are reduced. It is therefore required
that the model length is not less than that
corresponding to 1:40 scale or 3 m, which-
ever is greater. It has been found during
tests that the vertical extent of the model
can affect the results when tested dynami-
cally. It is therefore required that the ship
is modelled to at least three super structure
standard heights above the bulkhead (free-
board) deck so that the large waves of the
wave train do not break over the model.

2025

The model in way of the assumed damages
must be as thin as practically possible to
ensure that the amount of flood water and
its centre of gravity are adequately repre-
sented. The hull thickness should not ex-
ceed 4 mm. It is recognized that it may not
be possible for the model hull and the ele-
ments of primary and secondary subdivi-
sion in way of the damage to be con-
structed with sufficient detail and due to
these constructional limitations, it may not
be possible to calculate accurately the as-
sumed permeability of the space.

It is important that not only the draughts in
the intact condition are verified, but also
that the draughts of the damaged model are
accurately measured for correlation with
those derived from the damaged stability
calculation. For practical reasons a toler-
ance of + 2 mm in any draught is accepted.
After measuring the damaged draughts it
may be found necessary to make adjust-
ments to the permeability of the damaged
compartment by either introducing intact
volumes or by adding weights. However,
itis also important to ensure that the centre
of gravity of the flood water is accurately
represented. In this case any adjustments
made must err on the side of safety.

If the model is required to be fitted with
barriers on deck and the barriers are less
than the bulkhead height indicated below,
the model is to be fitted with CCTV so that
any ‘splashing over’ and any accumulation
of water on the undamaged area of the
deck can be monitored. In this case a video
recording of the event is to form part of the
test records.

The height of transverse or longitudinal
bulkheads which are taken into account as
effective to confine the assumed accumu-
lated sea water in the compartment con-
cerned in the damaged ro-ro deck should
be at least 4 m in height unless the height
of water is less than 0.5 m. In such cases
the height of the bulkhead may be calcu-
lated in accordance with the following:

Bn =8 hw
where By is the bulkhead height; and

hw is the height of water.

In any event, the minimum height of the
bulkhead should be not less than

2.2 m. However, in the case of a ship with
hanging car decks, the

minimum height of the bulkhead should be
not less than the height to

the underside of the hanging car deck
when in its lowered position.

In order to ensure that the model motion
characteristics represent those of the actual
ship it is important that the model is both
inclined and rolled in the intact condition
so that the intact GM and the mass
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distribution are verified. The mass distri-
bution should be measured in air. The
transverse radius of gyration of the actual
ship should be in the range 0.35B to 0.4B
and the longitudinal radius of gyration
should be in the range 0.2L to 0.25L.

Note: While inclining and rolling the
model in the damaged condition may be
accepted as a check for the purpose of ver-
ifying the residual stability curve, such
tests should not be accepted in lieu of the
intact tests.

.6 It is assumed that the ventilators of the
damage compartment of the actual ship are
adequate for unhindered flooding and
movement of the flood water. However, in
trying to scale down the ventilating ar-
rangements of the actual ship undesirable
scale effects may be introduced in the
model. In order to ensure that no such ef-
fects occur it is recommended to construct
the ventilating arrangements to a larger
scale than that of the model, ensuring that
this does not affect the flow of water on the
car deck.

.7 It is deemed appropriate to consider a

damage shape representative of a cross
section of the striking ship in the bow re-
gion. The 15° angle is based on a study of
the cross section at a distance of B/5 from
the bow for a representative selection of
vessels of different types and sizes. The
isosceles triangular profile of the prismatic
damage shape is that corresponding to the
load waterline.
Additionally in cases where side casings of
width less than B/5 are fitted and in order
to avoid any possible scale effects, the
damage length in way of the side casings
must not be less than 25 mm.

3.3.33 In the original model test method of Resolution
14 of the 1995 SOLAS Conference the effect of heeling in-
duced by the maximum moment deriving from any of passen-
ger crowding, launching of survival craft, wind and turning
was not considered even though this effect was part of SO-
LAS. Results from an investigation have shown, however, that
it would be prudent to take these effects into account and to
retain the minimum of 1° heel towards the damage for practi-
cal purposes. It is to be noted that heeling due to turning was
considered not to be relevant.

3.3.34 In cases where there is a margin in GM in the
actual loading conditions compared to the GM limiting curve
(derived from SOLAS 90), the Register may accept that this
margin is taken advantage of in the model test. In such cases
the GM limiting curve should be adjusted. This adjustment can
be done as follows:

GM

Operational GM iy

Adjusted curve —_

curve

d=ds—06-(dg—d,)
where:

ds — is the subdivision draught; and
drs —  is the lightship draught.

The adjusted curve is a straight line between the
GM used in the model test at the subdivision draught and the
intersection of the original SOLAS 90 curve and draught d.

3.34 Procedure for experiments

3.34.1 Wave spectra

The JONSWAP spectrum should be used as this
describes fetch- and duration- limited seas which correspond
to the majority of conditions worldwide. In this respect it is
important that not only the peak period of the wave train is
verified but also that the zero crossing period is correct.

It is required that for every test run the wave
spectrum is recorded and documented. Measurements for this
recording should be taken at the probe closest to the wave
making machine. It is also required that the model is instru-
mented so that its motions (roll, heave and pitch) as well as its
attitude (heel, sinkage and trim) are monitored and recorded
through-out the test.

It has been found that it is not practical to set ab-
solute limits for significant wave heights, peak periods and
zero crossing periods of the model wave spectra. An accepta-
ble margin has therefore been introduced.

3.34.2 To avoid interference of the mooring system
with the ship dynamics, the towing carriage (to which the
mooring system is attached) should follow the model at its ac-
tual drifting speed. In a sea state with irregular waves the drift
speed will not be constant; a constant carriage speed would
result in low frequency, large amplitude drift oscillations,
which may affect the model behaviour.

3.34.3 A sufficient number of tests in different wave
trains is necessary to ensure statistical reliability, i.e. the ob-
jective is to determine with a high degree of confidence that an
unsafe ship will capsize in the selected conditions. A minimum
number of 10 runs is considered to provide a reasonable level
of reliability.

~ 2025
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3.3.5 Survival criteria

The contents of this paragraph are considered

self-explanatory.

3.3.6 Test approval

The following documents are to be part of the
report to the Register:

a)

b)

c)

d)

€)
f)

Note:

damage stability calculations for worst
SOLAS and mid-ship damage (if differ-
ent);

general arrangement drawing of the model
together with details of construction and
instrumentation;

inclining experiment and measurements of
radii of gyration;

nominal and measured wave spectra (at the
three different locations for a representa-
tive realization and for the tests with the
model from the probe closest to the wave
maker);

representative record of model motions,
attitude and drift;

relevant video recordings.

All tests must be witnessed by the Register.

2025
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